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Passaic, N.J., U.S.A., Director. 

1911. Klein, C. A., 4, Brimsdown Avenue, Enfield 
Highway, Middlesex, Works Chemist 

1909. Klemm, Wilfred £., 25, Marmion Road, Liverpool, 

Chemist 

1908. Klien, Dr. J. L., 7, King Street, Cheapside, London, 

E.C., Works Manager. 

1903 Kline, Clarence M., £29, Arch Street, Philadelphia 
Pa., U.S.A.. Wholesale Druggist. 

1889. Klipstein, A. , Messrs. A. Klipstein and Co., 644 — 654, 
Greenwich Street, New York City, U.S-A., 
Giemioal Manufacturer. 

1902. Klipstein, Ernest C., 93, Prospect Street, East 

Orange N.J., U.S.A., Chemi^ Merchant. 

1913. Klotz, W. C., Canadian Ammonia Co., Ltd., Toronto, 
Canada, Chemist. 

1891. Knaggs, Alfred B., c/o Dr. Knaggs, Oak House, 

New North Road, Huddersfield, Teohnioal 
Chemist in Dyeworks. 

191 1 . Knapp, Harry P., c /o Talbot Dyewood and Chemical 
Co., 38*44, Middle Street, Lowell, Mass., U.S.A., 
^emical Manufacturer. 

1911. Knapp, Harry P., Chemical Manufacturer. 

1892. Kneoht, Dr. E., Beech Mount, Marple, Cheshire, 

Professor of Tinotorial Chemistry. 

1904. Kniffen, Frederick, 823, North Franklin Street, 
Wih^gton, Del., U.S.A., Chemist. 

1887. Knight, A. H., 51, Highfield Street, Liverpool, 
i^yer. 

1903. Knight, Harley F., 14, Old Queen Street, West- 

minster,' S.W., Analyst. 

O.M. Knight, J. Baillie, Soap ftfenufacturer. 

1887. Knights, J. West, 67, Tenison Road, Cambridge, 
Analytical Chemist. 

1885. Knipler, F., “ Strathberg,” .Greeiisborough, near 

Melbourne, Victoria, Starch Manufacturer. 

1907. Knoedler. E. L., o/o Welsbach Co., Gloucester 
City, N.J., U.S.A., Factory Foreman. 

1910. Knott, E. Anthony F., The Priestman Collieries, Ltd., 

Ottovale Coke Works, Blaydon-on-Tyne, Works 
Chemist. 

1911. Knowland, Daniel P., 89, Barclay Street, New York 

Ci/iy, U.S.A., Chemist. 

1904. Knowles, W. R., The Hollies, Wood Green, Wednes- 

bury, Chemical Works Manager. 

1886. Knox, E, W., Colonial Sugar Refining Co., Sydney, 

N.S.W. ; and (subs.) o/o Parbury, Henty, and 
Co., 20, Eastcheap, London, E.C., Sugar Manu- 
facturer and Refiner. 

190^’ Knudsen, Kristian Ht., 96, Maiden Lane, New 
York City, U.S.A., Chemist. 

1905. Koch. Dr. Geo. W., 905, Willoughby Avenue, 

Brooklyn, N.Y., U.S.A., Chemist, 

1904. Koch, J. A., Bluff and Pride Streets, IHttsborg, Pa., 
U.S.A., Chemist. 

1911. Kochs, A. Victor, 301, Glossop Road, Sheffield, 
Gas Engineer. 

1904. Koebig, Dr. J., Suite 1020, Union Oil Building, Los 
Angeles, Cal, U.S.A., Consulting Chemical 
Engineer. • 

1909. Koekkoeh, Patrick R., c/o J. W. and T. A. Smith, 

Ltd,, Imperial Colour Works, 249, Old Ford 
Road, London, E., Works Chemist. 


1911. Koelle, Dr. G,, Metallbank and Metallurgische 
Gesellschaft, Bockenheimer Anlage 45, Frankfurt 
a/M., Germany, Chemist. 

1884. Kohn, Dr. Charles A. See Keane, Dr. Chas. A. 
1902. Kohnkamm, Lothair S., 87, Park Flaw, New York 
City, U.S.A., Chemist. 

1913. Kondo, K., 136, Yoyogi, Tokyo, Japan, Chemical 
Engineer. 

O.M. Kraftmeier, E., Bank Buildings, St. James’s Street, 
London, S.W., Explosives Manufacturer. 

1906. ^ ^rais. Dr. Paul, Lustnauer AUee, Tuebingen, 

Germany, Chemist. 

189£ Krause, Dr. Albert H., 1444, West 98th Street, 
Cleveland, Ohio, U.S.A., Chemist (Grasselli 
Chemical Co.). 

O.M. Krause, Prof. Dr. G., Cothen (Anhalt), Germany, 
Chemist. 

1898. Krebs, H. J., 806, Franklin Street, Wilmington, 
Del, U.S.A., Manufacturing Chemist. 

1908. Kress, Otto, 438, West liCth Street, New York City, 

U.S.A., Teacher of Science. 

1900. Kunheim, Dr. Erich, Jnls. to c /o C. Hilt, Worlands 
Wharf, Wharf Street, Canning Town, E., Chemist. 

1904. Kunz, Dr. George F., c/o Tiffany and Co., 409, 

5th Avenue, New York City, U.S.A., Gem 
Expert. 

1905. Kurt, Franklin T., 553, Boylston Street, Boston, 

Mass., U.S.A. , Professor of Chemistry, B.Y.M.C.A. 

1907. Kutsch, Dr. Wm. A., o/o Corn Products Manu- 

facturing Co., Pekin, HI., U.S.A., Chemist. 
1900. Kuttroff, ^ed., 128, Duane Street, New York City, 
U.8.Au, Merchant. 

1909. Kwoh, See Kwain, Municipal Technical College, 

Mukden, Manchuria, China, Chemical Engineer. 
O.M. KynastoD, J. W., 3, Oak Terrace, Beech Street, 
Liverpool, Chemical Engineer. 

1907. Kynaston, Wm. C. R., 9, Harland Road, Higher 
Tranmere, Birkenhead, Analyst. 
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1900. Laceii, Harold G., Ardoch, Nether Street, Finchley, 
N., Chemist. 

1890. Lacey, E. C., St. Julian’s Lodge, St. Julian’s Farm 
Road, West Norwood, Maniifactuiing Chemist. 

1903. Lachman, Dr. Arthur, 1926 Lake Street, San 

Francisco, Cal., U.S.A., Chemical Engineer. 

1913. Laib, Walter, Rittman, Wayne Co., *Ohio, U.S.A., 

Chemist (Ohio Salt Co..). 

O.M. Laidler, C. P., 20, Noble Terrace, Gateshead-on- 
Tyne, Analytical Chemist. 

O.M. Lake, G., jun., Lee Mount, Glossop, Derbyshire, 
A^lytical Chemist. 

1907. Lake, Henry B,, c/o Kemball, Bishop and Co., 
Three Mills L^e, Broniley-by-Bow, E., Works 
Manager. 

1900. Lamar, W'm. R., 327, North 18th Street, East 
Orange, N.J., U.S.A., Chemical Manufacturer. 
1898. Lamb, Morris Chas., Leathersellers* Technical 
College, 176, Tower Bridge Road, London, S.E., 
Chemist 

1912. Lancaster, Harry C., 39, Ladbroke Grove, Kensing- 
tioD, W., Managing Director. 

1907. Lancaster, Harry M., Laboratory, Provincial Board 
of Health, 5, Queen’s Park, Toronto, Canada, 
Chemist. 

1914. Lander, Dr. G. D., Royal Veterinary College, Camden 

Town, London, N.W., Consulting Chemist. 

1910. Landrum, R. D., o/o Harshaw, Fuller and 
Goodwin Co., Electric Buildii^, Cleveland, 
Ohio, U.S.A., Chemical Engineer. 

1904. Lane, C. Cyril P., Chemist. 

1910. Lane, J. Henry, 3, Arbour Square, Stepney, London, 
E., Chemist. 

1903. Lane, Nathaniel J., U.S. Laboratory, 641, Washing- 
ton Street, New York City, U.S.A., Chemist. 

1893. Lai^, Dr. Wm. E., University of Toronto, Canada, 
Professor of Chemistry. 
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1892. Langer, Dr. Carl, Ynyspenllwch, Clydach, R.S.O., 

Glamorganshire, A^ytical Chemist. 

1914. Langlands, S. H. B., Glasgow Corporation Lighting 
Dept., 20, Trongate, Glasgow, Chief Inspector of 
Lighting. 

1897. Langmuir, Arthur C., c/o Marx and Rawolle, 9, 

Van Brunt Street, Brooklyn, N.Y., U.S.A., 
Factory Manager. 

1902. Langmuir, F. Leighton, 350, Bloor Street West, 
Toronto, Canada, Chemist. *• 

1898. Lai^staff, Wm., 39, Orchard Street, Elizabeth, N.J., 

U.S.A., Chemist. 

1900. Lant, Herbert, “ Ivy Bank,” Wath-on-Deame, 
near Rotherham, Yorks, Chemist and Manager. 
1909. Lantsberry, Fred. C. A. H., Birmingham Small 
Arms Co., and (Journal) 63, Walford Road, i 
Sparkbrook, Birmingham, Metallurgical Chemist. 
1914. Laplante-Courville, H., Laval Dental School, 
Montreal, Canada, Lecturer. 

1003. Lartcr, Alfred T., 5, Rookfield Avenue, Muswcll Hill, 
X., Chemist. 

1904. Lasher, F. G., 251, Bush Street, Brooklyn, N.Y., 
U.S.A,, Chemist. 

1884. Latham, Baldwin, Parliament Mansions, Victoria 
Street, Westminster, S.W., CivO Engineer. 

1889. Latham, J. J., Mill House, Bold, Widnes, Chemical 
Works Manager. 

1907. Lathwood, Arthur, c/o Borax Consolidate, Ltd., 
16, Eastcheap, London, E.C., and (Jnls.) The 
Briars, Maidstone Road, Bounds Green, N., 
Chemist. 

1014. Lauder, Dr. Alex., College of Agriculture, 13, 
George Square, Edinburgh, Lecturerin Chemistry. 
1914. Lauyie, Dr. A. P., Heriot Watt College, Chambers 
Street, Edinburgh, Principal. 

1009. Law, Douglas J., 9, Seely Road, Lenton Sands, 
Nottingham, Chemist. 

1913. Law, John A., c/o Barry, Ostlero, and Shepherd, 
Ltd., Forth Works, Kirkcaldy, Scotland, Lino- 
leum Works Director. 

1907. La Wall, Chas. H. 39, South 10th Street, Phila- 
delphia, Pa., U.S.A., Analytical Chemist. 

O.M. Lawrence, Jas., c/o Dr. T. P. Grant, Montraivc, 
Blantyre, Scotland, Explosives Manufacturer. 
1911. Lawrence, Wm, A., Laboratory, 11, Vandewater 
Street, New York City, U.S.A., Director. 

1904. I^wson, Jos. H. S., Rodney Street Works, Oldham 
Road, Slanchester, Salesman. 

1894. Lawson-Johnston, G., (Journals) 29, Portman ' 
Square, W., and 1, King’s Arms Yard, London, | 
E.C., Chairman of Bovril, Ltd. I 

1894. Lawson-Johnston, W. E., c/o Bovril, Ltd., 152, 

Old Street, London, E.C., Director. 

1907. Leach, Dr. F. P., Briarswood, Chester Road, 

Erdington, Birmingham, Research Chemist. 

1908. Leake, Percy C., Deanbank Terrace, Ferryhill 

Village, Co^ Durham, Tar Works Manager. 

1898. Lean, Geo., 3, Park Qua^ant, Glasgow, Chemist. 
O.M. Leather, J. Walter, Agricultural Research 
Institute, Pusa, Behar and Orissa, India, Govern- 
ment Chemist. 

1913. Lebach, Dr. Hans, c/o The Bakelite Co., Ltd., Orb j 
Works, Cowley, near Uxbridge, Middlesex, Chief ! 
Chemist. 

1893. Le Boutillier, Clement, o/o Taylor Iron and Steel 

Co., High Bridge, N.J., U.S.A., Chemist. 

1907. Lecco, Prof. Marco T., Vasina 15, Belgrade, Serbia, 
Professor of Chemistry. 

1904. Le Chatelier, Prof. H., 76, Rue Notre Daone des 
Champs, Paris, France, Professor {l^Ecole des 
Mines). 

1896. Lecomber, W. G., Cambridge Works, Knott Mill, 
Manchester, Engineer. 

1896. Lederle, Dr. E. J., 39, West 38th Street, New York 
City, U.S.A. Chemist. 

1892. Ledoff, Prof. A., Technological Institute, Kharkov, 
Russia, Professor of Chemistry. 

1895. Ledoux, Dr. Albert B., 99, John Street, New York 

City, U.S.A., Chemist. 


1903. Ledoux, Aug. D., 15, William Street, New York 

City, U.S.A., Importer of Pyrites. 

1915. Ledwidge, Jos. G., Municipal Technical School, 
Drogheda, Ireland, Analytical Chemist. 

1905. Lee, Ashton, Lawrence, Mass., U.S.A., Manufactur- 
ing Chemist. 

1905. Lee, Frank W., Lawrence; Moss., U.S.A., Manufac- 
turing Chemist. 

1905. Leo, John C., Wellesley, Mass., U.S.A., Assistant 

Engineer (American Telegraph and Telephone 
Co.). 

1898. Lee, Jno. L., Woodfield, L3rtham, Lancashire, Dyer 
and Bleacher. 

1885. Lee, S. Wright, 6-10, Whitechapel, Liverpool, 
Wholesale Druggist. 

1906. Lee, William, 28, Sherard Gardens. Eltham, Kent,- 

Works Chemist. 

1912. Lees, Arnold, “ Hazelhurst,” Town Street, Beeston, 
Leeds, Analytical Chemist. 

1901. LefiQer, Rudolf L., c/o Thos. Firth and Sons, Ltd. 

Norfolk Works, Sheffield, Metallurgical Chemist, 
1914. Legg, Bertram, Greenheys, Murray Rd., Northwood, 
a^ddlesex; Jnls. to 61—62, Chancery Lane,. 
Ix>ndon, W.C., Chemist and Aasayer. 

1907. Lehmann, Dr. Adolf, University of Alberta, Strath 

cona, Alberta, Canada, Professor of Chemistry. 
1888. Leigh, Cecil, Birmingham Metal and Munition Co,, 
Adderley Park Rolling Mills, Birmingham, Tech- 
nical Chemist. 

1902. Leighton, A. E., Commonwealth Cordite Factory, 

Maribyrnong, Victoria, Australia, Analytical 
Chemist. 

1894. Leitch, Jno. W., Milnsbridge Chemical \Vorks, near 
Huddersfield. Aniline Dye Manufacturer. 

1904. Le Maistre, Fred J., Room 7$1, Du Pont Building, 

■WilminrtoD, Del., U.S.A., R^earch Chemist. 

1898. Leman, Wm. T., P.O. Box 747, Chicago, TU., 

U.S.A., Oil and Asphalt Agent. 

1883. Lcnnard, F., c/o Forbes Abbott, and Lennard, Ltd., 

Chemical Works, Shoreham, Sussex, Chemical 
Manufacturer. 

1884. X^onard, Wm. J., 1, Lindfield Gardens, Hampstead. 

N.W., Naphtha Distiller. 

1888. I^uin, E., Directeur General des Usines de Pro- 
duits Chimiques de la Soci6t6 de St. Gobain, 
1, Place des Saussaies, Paris (vm®.), IVance. 

1904. Lesley, R. W., 604, Pennsylvania Building, Phila- 
delphia, Pa.. U.S.A., Cement Manufacturer. 

1907 Leslie, Dr. Fred. A., College oXJPharmacy, 115, West 
68th Street, New York City, U.S.A., Chemist. 
1904. Lessing, Dr. Rudolf, Southampton House.- 317, 
High Holbom, London, W.C., Consulting 
Chemist. 

1912. Lessner, C. B., Carril, Spain, Metallurgical Chemist. 
1892. Lester, .7. H., Grange Drive, Monton Green, Eccles, 
Lancs, Analytic^ Chemist. 

1899. Le Sueur, Dr. Henry R., Chemical Laboratory, St. 

Thomas’ Hospital, London, S.E., Demonstrator. 
1891. Lever, Sir Wm. H., Bart., Thornton House, 
Thornton Hough. Cheshire, Soap Manufacturer. 

1909. Lever, W. Hulme, Heathfield, Bebington, Cheshire, 
Soap Manufacturer. 

1901. Levott, Walter, Holmlands, Stanford-le-Hope ; and 
(Journals) Mines Safety Explosives Co., Stanford- 
le-Hope, Essex, Factory Manager. 

1903 Levi, Dr. Louis E., 781, Sherman Boulevard, 
Milwaukee, Wis., U.S.A., Chemist. 

1912. Levin, Isaac H., 95, Weeguahic Avenue, Newark, 
N.J., U.S.A., Chemist. • 

1906. Levinstein, Edgar, 74, India Street, Boston, Mass., 
U.S.A., Chemical Manufacturer. 

1901. Levinstein, Dr. Herbert, c/o Levinstein, Ltd., 
Blackley, near Manchester, Chemist. 

O.M, Levinstein, Ivan, Hawkesmoor, Fallowfield, Man- 
chester, Colour Manuhteturer. 

1903. Levy, Arthur G., 1927, Madison Av^ue, New York 

Uty, U.S.A., Chemist. 

1909. Levy, Louis S., 80, Maiden Lane, New York City, 
U.5.A., Editor "Amerioan Perfumer.*’ 
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1901. Levy-Mond, Dr. Albert. See Mond, Dr. Albert L. 
1887. Lewea, Prof. Vivian B., Royal Naval College, Green- 
wich, S.E., Professor of Chemistry. 

1898. Lewin, H. James, Royal Clarence Yard, Gosport, 
Hants, Analytical Chemist. 

1914. Lewis, C. Preston, 223, Brixton Hill, London. S.W., 
Technical Chemist. 

1896. Lewis, Daniel C., c/o Millville Manufacturing Co. 

Millville, N.J., U.S.A., Dye-Works Chemist. 
1904. Lewis, Edw. W., c/o J. G. Ingram and Sons, London 
India Rubber Works, Hackney Wick, N.E., 
Chemist. 

1900. Lewis, Ernest A., 310, Dudley Road, Birmingham, 
Chemist and Metallurgist. 

1003. Lewis, F. W., Aetna Powder Co., 143, Dearborn 
Street, Chicago, 111., U.S.A., Secretary. 

1900. Lewis, John, 76, Underhill Road, Lordship Lane, 

S.E., Cashier (Paint Works). 

1909. Lewis, Reginald J., Govt. Explosives 06Boe, 423, 
Flinders Lane, Melbourne, Australia, Chemist. 

1900. Lewis, Dr. S. Judd, The Laboratories, Staple Inn 

Buildings, High Holboru, London, W.C., 
Analytical Chemist. 

1914. Lewis, Prof. W. C. McC., Muspratt Laboratory, The 
University, Liverpool, Professor of Physical 
Chemistry. 

1913. Lewkowitsch, Mrs. K. J., The Lewkowitach Labora- 
tories, 71, Priory Road, West Hampstead, N.W. 

1907. Leyson, Lewis T., c/o Standard Bank of South 

Africa, Johannesburg, Transvaal, Analytical 
Chemist. 

1901, Lichtenstein, Alf. F,, c/o Geisenheimer and Co., 

P.O. Box 994, New York City, U.S.A., Chemist. 
1913. Lichtenstein, L, M., Royal Albert and Victoria 
Docks Chemical Works, Silvertown, London, E., 
Manufacturing Chemist. 

1904. Lichtenthaeler, Robt. A., Rhode Island Agricul- 

tural ExMiiment Station, P.O. Box 112, 
Kingston, R.I., O.S.A,, Chemist. 

1913. Lidholm, J. H., c/o Alby United Carbide Factories, 
Ltd., 308, Winchester House, Old Broad Street, 
London, E.C., Chemical Engineer. 

O.M. Liehmann, Dr. A., The Whim, Weybridge, Surrey, 
Consulting Chemist. 

1913. Licbreich, Dr. Erik, 30, Kronprinzen Ufer, Berlin, 
Germany, Chemist. 

O.M, Lightfoot, T. E., Femleigh, Accrington, Calico 
Printer’s Chemist. 

1905. Liley, Thos, A., 46, Westover Road, Rramley, 

Leeds, Chemist. 

1898. Lilly, Josiah K.,*o/o Eli Lilly and Co., Indianapolis, 
Ind., U.S.A., Manufacturing Pharmacist. 

1904. Lindemann, Ottocar, 63, Victoria Street, Westmin- 

• ®*®''’®-'''-'ManagingDirector(KortingBros.,Ltd.) 

1908. Lindfield, James H., c/o Messrs. Martineau, King 

Edward Street, Whitechapel, E., Technical 
Chemist. 

^1897. Lindsay, Robt., Transvaal G.M. Estates, Pilgrim’s 
T ■ ^y‘^®hhn'gj Transvaal, Chemist. 

1890. Lmg, .^hur R., Laboratory, 74, Great Tower 

T . London, E.C., Consulting Chemist. 

190o. Lira Dr. Carl H., 99, Hart Street, Brooklyn, N.Y., 

U.S.A,, Chemist, 

1896, Lishman, Geo. P., Lambton Coke Works, Fence 
lOne T Durham, Colliery Chemist. 

1995. Little, Arthur D., 93, Broad Street, Boston, Mass., 

• Consulting Chemist. 

G.M. UtUejohn, Jas., c/o Littlejohn and Whithy, P.O. 
Box 849, Johannesburg, Transvaal, Analytical 
Chemist. 

1904. Livermore, W. D., Washington Mill, Lawrenoe, 
D.S.A.,, Chemist. 

1886. Livere^ge, A. J., 63, Northampton Road, Croydon, 
Mechanical Engineer. 

iyi4. Liverse^ John A., May Morn Mills, Mangaron, 
UMr Wellington, New Zealand, Assistant Lead 
lom ^ . Mw Manager. 

1JU4. LiTOrseege, J. F.^naiytical Dept., 44, Broad Street, 
P,. Birmingham, uity Analyst. 

G.M. LivMsidge. Prof. A., F.B.S.. Field Head, Coombe 
Warren, Kingston, Surrey, Professorof Chemistry. 
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Liversidge, Bernard, 6, Nelson Street, Rotherham, 
Yorks, Analytical Chemist. 

Livmgston, W. J., 30, Fountayne Road, Stoke 
Newington Common, London, N., Analytical 
Chemist. , 

P-. Moorland Road, Stockport, 

Lleweiljm, W. B 114, Belgrave Road, New Moston, 
Jlanchestcr, Chemist. 

Uo^, Mward, 27, Broomgrove Road, Sheffield, 
Onemical Engineer. 

Lloyd, Prof. Francis E., Dept, of Botany, McGili 
• Umversity, Montreal, Canada, Prof, of Botany 
Lloyd, Leonard B., Broadford Tannery. Broadford 
Victoria, Australia, Tanner. ' 

Lloyd, Dr. Lorenzo L., Teehnical College, Bradford, 
Yorks, Lecturer in Chemistry. 

Lobley, A. G., Jlill Bank, Trefriw, Xorth Wales, 
Chemist. 

Lockett, William T., 74, Victoria Road, Urmston 
near Manchester, Research Chemist. ’ 

Lodge, Edw., 35, Scale Hill, Cowelifie, Huddersfield 
Teacher of Wool Dyeing. 

Loe.wenthal, Dr. R., Uhlandstrassc 39, Frankfurt 
a/M., Germany, Lecturer on Dyeing. 

Lomax, E. Lawson, Mowbreefc, Farington, near 
Preston, Chemist 

Long, Eugene J., c/o E. O’Callaghsn and Son, 
City Tannery, Limerick, Ireland, Tanner. 

Ix)ng, George, Cudahy, Wis., U.S.A., Glue Maker. 
Long8te0, Dr. Jas. R, Chemical Department, The 
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Longwell, Ales., 404, Lumsden Building, Toronto, 
Canada, Mining Engineer. 

Lord, F. J., Winmarleigh, Southbornc, Bourne* 
mouth, Hants, Analytical Chemist. 

Lord, Jno. Lloyd, Wellington Ceinent Works, Elton, 
Bury, Lancs, Chemist and Manager. 

Lorenz, H., 7 and 8, Idol Lane, London, E.C., 
Chemical Merchant, 

Lorimer, John H., 280, West Walnut Lane, German- 
town, Philadelphia, Pa., U.S.A., Textile Machinist 
and Meroeriser. 

Loring, Lindsley, 40, Central Street, Boston, Mass., 
U.S.A., Vice-President {Cochrane Chemical Co ). 
Lorlcberg, C., c/o R. W. Greeff and Co., Thames 
House, Queen Street Place, London, E.C., 
Chemical Merchant. 

Lo.-rain, Jas. G., Staple Inn Buildings, Holborn, 
London, E.C., Chartered Patent Agent. 

Lessen, Dr. Clemens F., Boulevardul Independentei 
8, Ploesti, Roumania, Chemist. 

Lott, F. E., The Laboratory, Bridge Chambers, 
Burton-on-Trent, Consulting Brewing Chemist. 
Louis, p. A., 123, Pall Mall, London, S.W., Metal- 
lurgist and Minin g Engineer. 

Louis, Prof. Henry, Armstrong College, Newcastle- 
on-Tyne, Professor of Mining. 

Jhove, Dr. E. G., 124, East 15th Street, New York 
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Managing Diroctor (Broxburn Oil Co., Ltd.). 
Lovibond, T. W., West Jesmond House, Newcastle- 
on-Tyne, Brewer. 

. Low, Frank S., c/o Cutler-Hammer Manufacturing 
Co., 144tih Street and Southern Boulevard, New 
York City, U.S.A., Chemical Engineer. 

. Low, Prof. Wilson H., Cudahy Packing CJo., South 
Omaha, Neb., U.S.A., Chemist. 

Lowcock, J. Harold, 39, Wickham Way, Park 
Langley, Beckenham, Kent, Chemist. 

Lowe, Austin, 39, Chelverton Road, Putney, S.W., 
Research Chemist. 

Lowe, Oement W., Thomeyholme, Elnutsford, 
Cheshire, Maoufacturii^ Chemist. 

Lowe, W. F., 18, Hough Green, Chester, Analytical 
Chemist. 

Lowsod, Wm., The University, Leeds, Chemical 
Lecturer. 

Luoas^ Alf., Laboratories, Pablio Works Ministry - 
Gardens, Cairo, Egypt, Analyst. 
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1892. Lucas, Bemaiti B., WinningtOD' Paik, NortKwich, 
Alkali Works Manager. 

1914. Lucas, Wm. A., c /o Cime Exploration Co., Chuorcii 

via Antof’^gasta, Chile, Chemirt. 

^O.M. Luck, A. Courtenay, San Martin 475, Buenos Xires, 
Argentina, Explosives Chemist. 

1913. Lucy, Arthur J., c/o Angelo Bros. Ltd., Cosapore, 
Calcutta, India, Consulting Engineer. 
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Scotland, Technical Chemist. « 

1910. Lumsden, William W., 39, Caledonia Boad„ Salt- 
coats, Scotland. 

1888. Lund, Jas., 142, Hawthorne Street, Malden, Mass., 
U.S.A., Ammonia Works Manager. 

1888. Lundholm, Carl 0., 220, Winchester House, Old 
Broad Street, London, E.C., Explosives Works 
Manager. 

1913. Lunge, Ernest, 2, Plowden Buildings, Temple^ 
London, E.C., Barrister-at-Law. 

O.M. Lunge, Dr. G., Carmeustrasse 37, Zurich, Switzer- 
land, I^fessor of Chemistry. 

*1885. Lupton, Sydney, 102, Park Street, Grosvenoi 
Square, Loudou, W. 

1884. Liithy, Otto, P.O. Box 63, Maywood, N.J., UH.A., 

Aualytioa] Chemist. 

1903. Lye, Ernest B., Leagrave Hall, near Luton, Beds, 
Straw Plait Dyer and Bleacher. 

1885. Lye, W. T., Leagrave Hall, near Luton, Beds, 

Straw Dyer. 

1915. Lyle, C. E. Leonard, 21, Mincing Lane, London, 

E.C., Sugar Refiner. 

1884. Lyle, James, Ardesco, West SUvertown, E., Sugar 
Refiner. 

1896. Lymn, Arthur H., Sanctuary House, Tothill Street, 
Westminster, S. W., (Jnla.) to 53, Hampstead Way. 
Goldera Green, N.W., Consulting Chemical and 
Gas Engineer. 

1899. Lynn, R. Rankine. 7, Highburgh Terrace, Dowan- 
hiU, Glasgow. Qhemical Engineer. 

O.M, Lyon, J. Q,, liie Aire Tar Works, Enottingley, 
Yorks, Tar DistUler. 

1906. Lyons, Robert H., c/o Canadian Explosives, Ltd., 
Bclaeil Station, Quebec, Canada, Chemist. 

‘O.M. Lytle, A. M., North of Ireland Chemical Co., Ltd., 
34, Victoria Street, Belfast, Ireland, Chemical 
Manufacturer. 
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'1908. Maas, Milton .A.., 92, William Street, New York 
City, U.S.A., Manufacturing Chemist. 

1911. Mabbitt, Alan T., 3, Wallwood Road, Leytonstone, 

N.E., Analytical Chemist. 

1887. Mabory, Prof. Chas. F., Case School of AppUed 
Science, Cleveland, Ohio, n.S.A., Professor of 
Chemist]^. 

1891. Macadam, Herbert E., Dalkeith, Glengall Road, 

Woodford Green, Es^x, Slanure Worlm Manager. 
1894. Macadam, Stevenson, 55, York Place, Edinburgh, 
Analyt^l Chemist. 

1912. jJfcAfee, Dr. A. M., c/o The Gulf Refining Co., Port 

ArtW, Texas, U.S.A., Chemist. 

1894. McAiley, Robt., Bankside, Falkirk, Scotland, Paint 
Works Manage. 

1892. Macara, Thos., jun., 20, Denton Road, Stroud 

Green, N., Chemist. 

4912. McArly, T. P., Mount Lyell Mining and Railway 
Co. , Queenstown, Tasmania, Chemist and Assayer. 
1887. McArthur, James B., Price’s Potent Candle Co., 
Limited, Belmont Works, Battersea, S.W., 
Chemist. 

O.M. McArthur, J. S., 74, York Street, Glasgow, Con 
suiting Chemist and Metallurgist. 

1901. Macarthur, Jno, S., 15, St. John’s Road, PoUok- 
shields, Glasgow, Paint and Vanush Manu- 
facturer. 

11892. McArthur, Thos., 711, Tower Building, Water Street, 
Liverpool, Drysalter and Dyewo^ Extractor. 


1912. Macaulay, J. W., The Laboratory, Holwell Iroii Co:, 
Ltd., Ashfordby, near Melton Mowbray, iforth- 
umberland, Met^urgicai Chemist. 

1911. McBride, K. R., Glens Palls, N.Y., U.S.A., Colour 

Chemist. , 

1898. MacCallum, D. A., 389, Central Chambem, 93, Hope 
Street, Glasgow, Chemist. 

O.M. McCallum, J. M., Southdene, Paisley, Scotland, Soap 
Manufacturer. 

1914. McCarthy, Robt. A., Bertram Street, Mortlake, 
8ydn^, N.S.W., Australia, Gss Chemist 
1905. MoCaw, Lt.-Col. W. D., iUbrary, Surgeon Generars 
Office, Waahin^n, D.C., U.&A., Officer, M^cal 
Department, U.8. Army. 

1905. MoOlearv, Wm., 61, Station Road, Pendlebury, near 

Manchester, Finisher. 

1910. McCoU, A. L., North Brazilian Sugar Factories, 

I Ltd., Tiuma Recife, Pernambuco, Brazil, 

Chemist. 

1907. McConnan, Sergt. Jas., Chemist. 

1914. McCormick, J. T., Laboratory Dept, of Defence, 
Melbourne, Australia, Chemist. 

1903. McUourt, Cyril D., 45, Braxted Park, Streatham 
Common, S.W., Chemist. 

1912. McCoy, James P. A., Research Division, Westing- 

house Electric and Manufacturing Co., East 
Pittsburg. Pa., U.S.A., Analytical Chemist. 

1913. McCrady, McH., 9, St. James’ Street, Montreal, 

Canada, Chemist and Bacteriologist. 

1897. McCrae, Dr. John, Government Jjaboratories, 
P.O. Box 1080, Johannesburg, Transvaal, 
Government Analyst. 

I 1898. McCreath, Wm. D., ^antock Vale Cider Works, 
North Petherton, Bridgwater, CMer Manufacturer. 
1900. McCulloch, John, Glencoe, Lostock Gralain, near 
Northwich, Cheshire, Chemical Engineer. 

1911. McCnIlooh, Norman G., Rhodes Works, Rhodes. 

Manoheeter, Chemist and Calico Prin^r. 

1903. McCuUy, R. E. J.> c/o Indian Cement Co., Norban- 

dar, Kathiawar, India, and (Jnls.) 13, Lance 
I Lane, Wavertree, Liverpool, Analytical Chemist. 

1910. Macdonald, Alexander, Netherlea, Matilda Road, 
Pollokshields, Glasgow, Manufacturing Chemist. 

1912. McDonald, Allan D., ^Igrano,” Milngavie, near 

Glasgow, Manufacturing Chemist. 

O.M. Macdonald, Andrew, 72, Great Clyde Street, Glasgow. 
1912. McDonald, Donald, 95, Clarence Gate Gardene, 
Regent’s Park, London, N.W., Analytical 
Chemist. 

1897. MacDonald, G. W., White{riar8, Rochester, Kent, 

I Chief Explosives Research Chemist (Curtis's 

and Harvey, Ltd.). 

1910. Macdonald, J. L. A., 13, Howard Place, St. Andrews, 
Fife, Scotland. 

O.M. Macdonald, J. W., 8, Prince of Wales Terrace, 
Kensington, W., Analytical Chemist. 

O.M. McDonald, T. McG., Walilabo Estate, St. Vincent, 
West Indies, Sugar Chemist. * 

1906. Macdougald, Gleo. D., 140, Perth Road, Dundee, 

City Analyst. • 

18M. McDougall, J. T., Dunolly, Morden Road, Black- 
beatb, 8.E., lltUnufacturing Chemist. 

1906. McDowall, Wm., 42, Herriet Street, Pollokshields, 
Glasgow, Analytical Chemist. 

1889. MaoEwan, Peter, 64, Southwood Lane, Highgate, 
N., Editor of “ Chemist and Druggist.’* 

1^1. McEwen, Duncan C., c/o Chc»eD Gold Mines, Ltd., 
Kok-Kang-Kol Mine, CSiung-An, Korea, Metal- 
lurgical Chemist, 

1914. MoFadyen, F. H., Canadian Rubber Co., Cor. Notre, 

Dame and Papineau, Montreal, Canada, Chemist, 
1902. McFarland, Alan R., c/o Solvay Process Co., 
Spacuse, N.Y., U.S.^, Alkali Works Manager, 
1910. Mcfarlane, John, 6, Gordon Terrace, Sbettleston, 
Glasgow, Metallurgist. 

1^3. McGhie, T. Bums, Bengate House, Appleby, West- 
moreland, Metidluii^t. 

1904, McGill, Dr. A,, 317, Queen Street, Ottawa, Canada, 

Analytical Chemist. 
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AS99. KftcGUUinay, Wm. A.,c/o Swuisea Saiety Fuu Co..^ 
Pipe House Wharf, Swansea, AnaWtioaL Chemist. 
i887. Mt^a^an? John, Post Office, XoTo^ Balapur, 
'X)iat. Chanda, C.P., India, Technical Chemist. 
1^06, McGregor, Russell, 15, Frodingham Road. Scun- 
thorpe, lancolDshire, Analytical Chemist. 

1896. Mcllhiney, Hr. Parker C., 50, East ilst Street, New 
York CSty, U.S.A., Chemist. 

•O.M. JfcHwaioe, AIL W., Stoneferry, Hull, Oil Manu- 
foctnier. ‘ 

‘O.M. Macindoe, G. D., Ness Street, luTercargill, New 
Zealand, Public Analyst and Consnlting Chemist. 
1914. Macinnes, Wm., 126, Dixon Avenue, Crosshill, 
Gla^ow, Fire Surveyor. 

1903. Macintire, Benj. Gould, 2226, West I7th Street, 
Wihnington, Del., U.S.A, Chemist. 

>1913. Macintosh, George, 352, Elm Avenue, Westmount, 
Montreal, Canada, Glvcerin Works Manager. 
il914. McIntyre, A. Gordon, Bathurst, New Brunswick, 
Canada, Manager, Paper Mills. 

1909. McIntyre, George D., c/o Morris and Co., National 

Stock Yards, Ot^homa City, Olda., U.S.A., 
Technical Chemist. 

11914. Alaclvor, R. W. Emerson, c/o Metals Recovery, 
Ltd., 47, Victoria Street, Westminster, S.W., 
Consulting Chemist. 

1910. Mackay, Angus, Laboratory, Wellpark Brewery, 

Glasgow, Brewer’s Chemist. 

1911. Mackay, P., Oficina Agua Santa, Iquique, Chile, 

Analytical Chemist. 

1914. McKay, Gordon P., 13, Prince Arthur Avenue, 
Toronto, Canada, Chemist. 

1912. MeKeohnie, Alex., Chad Hill Cottage, Edgbaston, 

Birmingham, Copper Smelter. 

1991. MoKechnie, R. D., o/o British Aluminium Co., 
Ltd., Lame Harbour, co. Antrim, Ireland, 
Chemical Engineer. 

4887. MoKellar, W. G., o/o United Alkali Co., Ltd., 
St. Roliox Wor^, Glasgow, Technical Chemist. 
1899. McKenzie, Alex. H., 17, North Street, North Adams, 
M 2 ^., U.S.A., Colour Mixer. 

4909. Mackenzie, Kenneth G., o /o The Texas Co., Bayonne, 
N.J., U.S.A, Chemist. 

4893. McKerrow, C. A., 8, Berners Street Mansions, 
London, W. ; and (Journals) c/o Mitchells, Ash- 
worth, and Co., 23-24, Old Bailey, London, E.C. 
Consulting Chemist. 

'1893. McKesson, John, 91, Fulton Street, New York City, 
U.S.A, Manufacturing Chemist. 

1911. McKey, Arthur W., 216, Mi^ Street, Boston, Mass., 

U.S.A., Sales Agent. 

•1891. Mackey, W. McD., Victoria Chambers, Leeds, 
Analytical Chemist. 

1912. McKillop, G. F., Oilworks, Broxburo, West Lothisn, 

Scotland, Works Chemist. 

J890, McKillop, Jno., 32, Aynho Road, Hammersmith, 
W., and (JnU.) c/o W. Muller, 69 a, Great Queen 
* Street, Kungsway, W.C., MetallurgUt. 

*1902. McKim, Wm., 37, Fairview Street, Yonkers, N.Y., 
U.S.A, ColoiLr Maker. 

4908. McLaren, Alex., 22, Moss I^ne, Walton, Liverpool, 

• Analytical Chemist. 

4908. McLaren, Alex. W., 3, HayOeld Terrace, Langside, 
Qlas^w, Analytical Chemist. 

1898. McLaurin, Robt., Homesteads, Cambusbarron, 
Stirling, CbemisL 

1905. l^oLeUan, Basil G., c/o Rowntrec and Ca, Ltd., 

, w Cocoa Works, York, Technical Chemist. 
1910. MacLellan, George A, l,Montague Terrace, Glasgow, 
W., Rubber Manufacturer. 

f 1908. Macleod, Alex., Mmint Pleasant, Old Kilpatrick, 
.f,,, __ Cumbartoifthire, Analytical Chemist. 

■ 4. MacLeod, Fred, L., 4594, Duke Street, Glasgow, 

. Chemical Manufacturer. 

I ai o Jus., Gas Works, Greenock, Manager. 

U. McMaster, ftrof, Le Roy, Washington University, 
ion* ^ois^.Mo., U.S.A., Assoc. Prof, of Chemistry. 
4. McMullen, Alan, Saint James' Gate, Dublin, Ireland 

■1895. McMur^, ^ C., Xempfeskore, ^ohmond. Nelson, 
New Zeaumd, Mutager. 


G.Bt Macnalv W., 10, CromweU Ckescenfc, London, S.W.. 
Analytical Chemist. 

1907. McNaughton. Wm. G., Port Edwards. Wis., U.S.A., 

Chemist. 

1908. McQueen, James, jun., Phoenix Chemieal Works, 

^‘^^^Lshaws, Glasgow, Chemical Manufacturer. 
1912. McRae, J. A, 184, University Avenue, Kingston, 
Onk, Canada, Research Chemist. 

1914. McTavish, D. D., 626, Roslyn Avenue, Westmount, 
Quebec, Canada, General Manager, Canada 
Carbide Co. 

1909. BJcWhirter, James, c/o Wm. BeardmcHre and Co., 
, Laboratory, Parkhead Forge, Glasgow, Metal- 
lurgical Chemist. 

1910. Madge, Norman, c/o Continentat Rubber Co. of 

New York, 11, Vandewater Street, New Y'ork 
C5ty, U.S.A., Chemist. 

1895. Magnuj, Isidor, 62, Leadenhall Street, London, 
E.O., Chemical Merchant. 

1901. Magruder, Egbert W., Department of Agriculture, 
Richmond, Va., U.S.A., Chemist. 

1912. Main, Hugh, Almondale, Buckingham Road, South 
Woodford, N.E., Analytical (jhemist. 

1898. Mam, Wm., Piermont, N.Y., U.S.A, (Chemist. 

1905. Major, Hlrnest, “ Seafield,” Day Street, Drummoyne, 

Sydney, N.S.W., Manufacturing Chemist. 

O.M. Major, J. Lewis, Weltoa Garth, Brough, East Yorks, 
Tar Distiller and Chemical Manufacturer. 

1910. Male, 0. E., c/o Bankoku Torjo Seizosho, P.O. 

Box No. 141, Kobe, Japan, Chemist. 

1886. Matiinckrodt, Edw., Library, Mallinckrodt Chemical 
Works, St. Louis, Mo., U.S.A., Manufacturing 
Chemist. 

1912. Manley, Cbas. E., 8, Wilmington Gardens, Barking, 
Essex, Pahit and Colour Works Manager. 

1893. Mann, Harold H., Agricultural College, Poona, 
Bombay, India, Research Chemist. 

1899. Mann, Jas. S., 19, Stopford Koad, Upton Manor, 

Essex, Analyst. 

1891. Mann, John C., S3, Nicholls Street, West Bromwich, 

StafEs, Chemist. 

1914. Mann, Wilfred G., .37, Parliament Street, West- 
minster, S.W., Chemical Engineer. 

1914. Mann, William, .Messw. Mann and Cook, 27, St. 
Mary A.\e, London, E.C., Oil and Chemical 
Merchant. 

1903. Mannhardt, Hans, 1104, Oakdale Avenue, Chicago, 

111., U.S.A., Chemical Engineer. 

O.M. Mannington, H. T., Marshlea, Beaconsfield Road, 
Faraworth, Widnes. 

1892. Mansbridge, Wm., 4, Norwich. Road, Wavertree, . 

liverpool, Chemist. 

1904. Marckwortb, 0. S., Ohio Testing Laboratory, 426, 

Chamber of Commerce, Columbus, Ohio, U.S.A, 
Director. w 

1883. Markel, Dr. K. E., 20, Queen’s Gate Terrace, South 
Kensington, S.W., Technical Chemist. 

1905. Marland, Percy, c/o Brothertou and Co., Ltd., 

Provan Chemical Works, Glasgow, Technical 
Chemist. 

1905. Marlatt, Wilbur T., Oakville, Ont., Canada, Leather 

Manufacturer. 

1912. Marly, Dr. Simon M., 34, Arbour Street, Southport, 
Analytical Chemist. 

1914. Marples, Morris E., 7, Alfred Road, Birkenhead, 
Chemist. 

1904. Morris, H, C., 68, Schlusselburg Prospect, Petrograd, 
Russia, Analytical Chemist. 

1901. Marsden, Dr. Fred., Technical Institute, Madura, 
South India, C^hemist. 

1906. Marsden, Oliver, Manor Road Mill, Victoria Road, 

Leeds, Cashier. 

O.M. Marsh, J. T., Ammonia Soda Works, Fleetwood, 
Lancashire, Chemist. 

1883. Marsh, W., Union Alkali Co., Soho Works, Aucoats, 
Manchester, Chemical Manufacturer. 

1^5. Marshy Artluir, Waverley (k>ttage, Nairn Tal, 
India, Chief Chemical Examiner. 

1895. Maiahall, Francis G., 56, Bewk^ Road, Gateshead, 
Teohnical (iSiemiBt. 
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JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


1908. Marshallr John, Codbeai Street, Hunslet, Leeds, 

Djeware Maaniactnrer. 

1913. Marshall, Philip W., c/o Tlie Fred. Crane Chemical 
€o.. Armoury Close, Bordeeley Green, Birming- 
ham, Lacquer Manufacturer (retired). 

1883. Marshall, Wm., Laboratory, Ladybrook Road, 

Chea(^ Hulme, Cheshire, Dyer. 

1884. Marshal], Wm., 9, Gastello Avenn?, Pqtoey Park, 

S.W., Analytical Chemist. 

1904. Marston, John P., 247, Atlantic Avenue, Boston 
Mass., U.S.A., Merc^nt. , 

1894. Martin, Alex. M., Hillview, Tweehar by Glasgow, 

Analytical Chemist. 

1895. Martin, Chas, H., 50, Longmead Road, Claremont, 

PentUeton, Manchester, Oil and Soap Works 
Manager. 

1913. Martin, Edwin J., c/o Jas. Martin and Sons, Luton, 

Beds, Bleacher and Dyer. 

1911. Martin, Dr. G., 4, Bertram Road, Hendon, N.W., 
Science Teacher and Industrial Chemist. 

O.M. Martin, N. H., Ravenswood, Low Fell, Gateshead* 
on- Tyne, Manufacturing Chemist. 

1899. Martin, Wm. E., Ill, Belle Vue Road, Durban, 
Natal, South Africa, Chemist. 

1887. Martincau, Sydney, Streatham Grove, Norwood, 
S.E., Sugar Chemist- 

1907. Martius, Dr. C. A. von, Voss Strasse 12, Berlin, 

Germany, Dyestufi Manufacturer (reti'od)- 
1894. Martyu, T. Gta^iam, Box 5, Maraisburg, Transvaal, 
South Africa, Metallurgist. 

1909. Marx, Robert J., 133-139, Finsbury Pavement, 

London, E.C., Enfdneer. 

1908. Mason, Capt. Douglas H. C., Manufacturer. 

1004. Mason, Dr. Edward D., 32, Vernon Road, Edgbaston, 
Birmingham, Scientific Apparatus Dealer. 

1911. Mason, Francis A., c/o Murphy and Lonsdale, 
4, Queen Square, Leeds, Ai^^ical Chemist. 
1915. Mason, Dr, Fr^k. A., 21, Queen Square, London, 
W.C., Demonstrator in Chemistry. 

1906. Mason, Dr. Frederic S., 90, Beekman Street, New 
York Citv, U.S.A., Manidacturing Chemist. 

1904. Mason, Glen F., c/o H. J. Heinz Co., Pittsburg, 
Pa., TJ.S.A., Chemist. 

1887. Mason, J. Francis, Eynsham Hall, Witney, Oxon. ' 
1906. Mason, M. Edgar, 208, Fox Street, Aurora, 111., j 
U.S.A.. Consulting Chemist. * 

1914. Mason, William 0. S., The Woodbines, Staines 

Road, Sunbury Common, Middlesex, Analytical I 
Chemist. ! 

1906. Massa, Corradino, Castelguelfo Parmenso, Parma, 

Italy, Sulphuric Acid and Fertiliser Manufacturer. 
O.M. Masson, Prof. D. Orme, University of Melbourne, 
ViotoAi, Australia, Professor of Chemistry. 

1908. Masson, R. Duncan, c/o Messrs. R. Silcock and Sons, 
Stanley Hall, Union Street, Liverpool, Analyticil 
Chemist. 

1902. Masujiirta, Prof. Bunjiro, c/o K. Takebe, 16, Gazen- 
bocho, Azabuku, Tokyo, Japan, Prof, of Applied 
Chemistry. 

1910. Matchet, Andrew S., 13, Bute Gardens, Muirend, 

Cathcart, Glasgow, Analytical Chemist. 

1911. Mather, Hubert, Lonsdale Terrace, Whitefield, 

Lancashire, Chemist. 

O.M. Mather, J., Blaydon Chemical Works, Blaydon-on- 
* Tyne, Manager. 

1900. Mather, Wm., o/o The Standard Chemical Iron and 

Lumber Co., Montreal, Canada, Chemist. 

1915. Matheaius, Ant., P., c /o E. I. du Pont de Nemours 

Powder Co., 20, Bishopsgate, London, E.C., 
Representative. 

1907. Matheson, A. Greville E., Hawkesbury, Cfunley, 

Derbyshire, Engineer. 

1890. Matheson, W. J., c/o Cassella Color O., 182, 
Front Street, New York (^ty, U.S.A., Cihemical 
Merchant. 

1901. Mathew, W. E. B. de Vere, Dinham, Hillside 

Gardens, Wallington, Surrey. Analytical Chemist. 
1900. Mathews, Dr. Jno. A., c/o Haleombe Steel (3o., | 
Syracuse, N.Y., U.S.A., Ihfoaaging Director. ' 


1898. Matheweon, £. F., Anaconda, Mont., U.S.A., Metal- 

lurgist. 

1888. Matos, Dr. Louts J., (Comms.) HKl, North 19tb 

Street, Blast Orange, N. J., and (Jnls.) o /o Cassella 
Color Co., 182-4, Front Street, New York City, 
i U.S.A., Chemist 

189C. Matsui, G., 10,. Nishikatamachi, Tokio, Japan, 
Chemical Engineer. 

1912. Matthewman, Fred. P., Analyst’s Office, L.B. and S.C. 

Railway Co., Brighton. Chief Chemist. 

O.M. Matthews, Chas. G., 31, Stapenhill Road, Burton- 
on*Trent, Brewing Chemist 

1907. Matthews, Dr. F. E., Ashlawn, The Glebe, Black- 
heath, S.E., Technical Research Chemist. 

1899. Matthews, Dr. J. Merritt, 5, Berwyn Street, East 

Orange, N.J., U.S.A., Professor of Chemistry 
and Dyeing. 

1889. Mawdsley, W. H., G.P.O., Rockhampton, Queens- 

land, Chemist. 

1003. Maxim, Hudson, 698, St. Mark’s Avenue, Brooklyn, 
N.Y., U.S.A., Chemist and Mechanical Engineer. 
1894. Maxwell, Jno., Solway Chemical Works, S^oth, 
Cumlwrland, and (communications) English 
Street, Carlisle, Chemical Manure Manufacturer. 
1903. Maxwell, Orin P., c/o West Virginia Pulp and 
Paper Co., Luke, Md., U.S.A., Chemist 

1911. May, Clarence E., 320, South Walnut Street, Bloom- 

mgtoti, Ind., U.S.A. 

1897. May, George H., 35, Grayeliff Road, Newton Centre, 

Mass.. U.S.A.. Assistant Chemist 

1914. May, Teioy, 123, Cazenove Foad, Stamford Hill, 
London, N., Chemist 

1884. Mayeofeld, Dr, E. vou Salis. Stt Salia-Mayenfeld, 

Dr. E. voDu 

1903. Mayer, Andrew, jun., 176, Sixth AvODue,*BTOoklyn, 
N.Y., U.S.A., Chemist 

1896. Mayfield, A. S., Oakdene, Newland Park, Hull, 
Analyst. 

1892. Mayfield, H. B., Normanburst, Mundy Street, 

Heanor, near Nottingham, Dyer. 

1885. Maybew, E. W. A., Manufacturing Chemist. 

1909. Meanwelh Chas. W., 15, Woodlands Crescent, 

Muswell Hill Road, London, N., Analytical 
Chomiat. 

1898. Meeds,, Alonzo D., 2424, Harriet Avenue, Min- 

neapolis, Minn., U.S.A., Analytical Chemist. 
1896. Me^itt, Loxley, Wheatsheaf Works, Alexandria,' 
^dney, N.S.W., Australia, Analytical Chemist. 

1901, Meier, Dr. Franz, c/o Society of Chemical Industry 

in Basle, Basle, Switzerland, Chemist. 

1888. Meihle, Jno., 8, Mdrose Street, Great Western Road, 
Glasgow, Journalist 

1915. Meister, BYecl, Laboratory Distiller Co., Ltd., 
Menstrie, Scotland, Analytical Chemist. 

1902. Melcher, Arthur 0., 58, Bowen Street, Newton 

Centre, Mass., U.S.A., Research Chemist. 

O.M. Meldola, Prof. R., r.R.S., 6, Brunswick Square, 
London, W.C., Professor of Chemistry. 

19U. Mellerio, Lucien P., 5, C/oburg Man^ons, Brunswick. 
Square, London, W.C., Technical Assistant. 

1912. Melling, S. E., Bank House, The Cliff, Higher 

Broughton, Manchester, Analytical Chemist. 
O.M. MeDon, W. W., Woodlands, Blackrock, Co. Dublin, 
Deland, Manufacturing Chemist t 

1910. Mellor, Dr. Jos. W., 19, Villas, Stoke-on Trent, 

Ceramic Chemist • r 

1912. Mennalh Harold, 41, Wolverton RoaB, Stonj 
Stratford, Bucks, Analytical Chemist, 

1893. Mensohing, Dr. C., Journals to Mersey Chemical 

Works, Bromborough Port, Birkenhead, Chemist, 
1915. Menzies, R. C., Chemical Dejrt., The University, 
Andrews, Scotland, Chemist. 

1892. Mercer, C. A., 34, Camomile Street, London, E.C., 
Chemical Apparatus Maker. 

1890. Merck, Dr. E., Darmst^t, (>rmany, Juls. to Gdi 
Crutched Friars, E.C., Manufacturing Chemist- 
1905. Merck, George, M^k and Co., 45, Perk Placp, 
New York QW, U.S.A., Mamffacturing Chemist- 

1899. Merrill, Frank £l, 2420, Ocean View Ai^ae, Los 

Angeles, Cal., U.8.A., Factory Supermtendent. 




1906. Merrils, Fred. J., 25, Figtree lane, Sheffield, 
Analytical Chemist. 

1909. Merriman, C. E. B., 74, Trent Boulevard, West 
Bridgford, Nottingham, Technical Chemist. 

1909. Merriman, H. J., 244, Victoria Park Road, South 
Hackney, N.E., Research Chemist. 

1905. Merrin, A- C., 194^200, Bishopsgate, London, E.C., 
Assistant Editor and Analyst. 

1904. Merry, Jno. B., 74, Park Hill Road, Harhorne, 

Birmingham, Metallurgical Chemist. 

1903. Mersan, Ferdinand de, Fairfield, Chestnut Avenue, 

Boston Spa, Yorks, Chemist, 

1905. Merz, Eugene, Newark, N.J., U.S.A., Superintendent, 

Heller and Merz Co. 

1897. Meslana, Prof. M., 6, Rue do Navarin, Paris, France, 

Professor of Chemistry. 

O.M, Messel, Dr. R., F.R.S., 147, Victoria Street, London. 
S.W., Chemical Manulaeturer. 

1913. Metcalf, Frederick A., 16, Offord Street, Passaic, 

N.J., U.S.A., Chemist. 

1899. Metcalf, Howard F., Farr Alpaca Co., Holyoke. 

Maas., U.S.A. . 

1836. Metcalf, Jno., Moorfield Chemical Works, Altham, 
near Accrington, Tar Distiller. 

1908. Metcalfe, Ernest D., Messrs. Curtis’s and Harvey, 

Ltd., Cannon Street House, London, E.C., 
Secretary. 

1906. Methley, Bernard, Femdale, Moorgato, Rotherham, 

Yorks, Engineering Chemist. 

1898. Metz, Herman A., P.O. Box 753, New York City, 

U.S.A., Chemical Merchant. 

1905. Metzis, Josef, Anglicia Petroleum Co., Drohobycz, 
Galicia, Austria, Manager of Refinery. 

1900. Mewbome, Robt. G., c/o Kentucky Tobacco 
* Products Co., Louisville, Ky., U.S.A., Chemist. 

1907. Meyer, Dr. Erwin, o/o Morgan and Wright, Detroit. 

Mioh., U.S.A., Chemist. 

1S98. Meyer, Dr. Franz, o/o R. Wedekind und Co., 
Uerdingen aHlhein, Germany, Metallurgical 
and Chemical Engineer. 

1904. Meyer, Prof. Dr. Richard, Technische Hochschnie, 

Braunschweig, Germany, Professor of Chemistry. 
1902. Meyrick, L. J., 137, City Road, Birmingham, 
Assistant Analyst. 

1912. Michie, Arthur C,, The Wallsend Laboratories, 
Wallsend-on-Tyne, Technical Chemist. 

1909. Miohio, John L., 13, Falsidc, Paisley. 

1907. Mioklethwait, Miss Frances M. G., 15, St. Marj-'s 
Souare, Paddington, W., Chemist. 

1911. Middlemass, Alphonao, 59, Promenade, Portobello, 
Midlothian, Works Chemist. 

1904. Mighill, Dr. Thos, A., 15, Exchange Street, Boston, 
Maas., U.S.A,, Chemist. 

1890. Miles, G. Wellington, Room 214, 88, Broad Street. 

Boston, Mass., U.S.A., Analytical Chemist. 

1889. Milestone, W. C., 46, Heathfield Road, Wandsworth 
iA,n S.W., Chemical Works Manager. 

191_. Millar, Chas. J., 23, James Street, Greenhead, 
Glasgow, Analytical Chemist. 

1899. Millar, Jaa. H., P.O. Box 4975, Johannesburg, 

1 AAA , Manufacturing and Analytical Chemist. 

1909. Millar, Jaa. Hill, Chief Chemist’s Laboratory, St. 
iQoo 1 J^-tnes* Gate Bmweiy, Dublin, Chemist. 

1883. MiUer, Dr. A. K., Kilvert’s Buddings, Withy Grove, 
Manchester. Analytical Chemist. 

O.M. Mler, E. V., Sugar Works, Chelsea, Auckland, N«w 
Zealand, Sugar Works Chemist. 

1914. Miller Eric J., Carnbuck Club, Perarabur Barracks, 

Madras, India, Chemist. 

1889. Miller, Ged, Thomlea, Beaconstleld Road, Fara- 
worth, Widnes, Technical Chemist. 

1893. MiUer, Dr. Harry E., 305, Palm Avenue, Oakland, 

Cal, U.S.A., Chemist. 

1883. Miller, Dr. H. von. Sa Miller-Aichholz, Dr. H. 
von, 

1894. Miller, Dr John A., 44-46, Lewis Block, Buffalo, 

1 qqq • Consulting Chemist, State Analyst. 

. Miller, J. Hopkins, 86, North Frederick Street , 
Giasgow, I^eworks Chemist. 


I. Miller, Jno. Poyntcr, Sandilands Chemical Works, 
Aberdeen, Toohnica! Chemist. 

1. MiUer, Stuart B„ c/o Du Pont Powder Co., High 
Explosives Operating Dept., Wilmfhgton. Del., 
U.f>,A., Chemical Engineer. 

l. Mi^r, W. Lash, 60, St. Alban Street, Toronto. 

1 Physical Chemistry. 

1. Miller, W. M., Caledonia Estate, Prov. Wellesley 
Penang, S.S., Sugar Chemist. 

I. Milfer-Aichholz, Dr. H. von, Beatrixgasse 32, Wien, 
Austria, Chemical Manuiacturer. 

!. BU^, R. E., New York Continental Jewell 
Filtration Co., 15, Broad Street, Now York City, 
U.S.A., Chemical Engineer 

• i-' *'•^•8 - Twyford Avenue, 

West Acton, W., Emeritus Professor of Technical 
Chembtry and Consulting Chemist. 

t. Miils, Dr. J. E., University of South Carolina, 
Columbia, S.C., U.S.A., Analytical and Consulting 
Chemist 

). MilD, Wm. Henry, 45, Wall Street, New York Cilv. 
D.S.A., Merchant. 

>. MUne, Thomas, c/o The Gas Light and Coke Co., 
Ltd., Finsbury Court, Finsbury Pavement, 
London, E.C., Chemical Products Salesman. 

1. iMilnes, Cresswell, The Cedars, Holborough, near 
Rochester, Cement Works Manager. 

1. Milnes, Edmund, Seedfleld, Bury, Lancashire, 
Dyeing Extract Maker. 

!. Milnes, Ernest E., Park Print Works, Halifax, 
Yorks, Chemist. 

1. Mindelefi, Chas., o/o American Smelting and Refin- 
ing Co., Maurer, N.J., D.S.A., Chemut. 

). Miner, Harlan S., c/o Welsbaoh Light Co., Gloucester 
City, N.J., U.S,A., Technical Chemist. 

1. Mirailes, A. D., Calle Pallars No. 29, Barcelona, 
Srain, Tanner and Leather Trades Chemist. 

!. Mitchell, Chas. A., c/o Beaufoy and Co., South 
Lambeth Road, 8.W., Analyst. 

1. Mitchell, G. D. H., 559, Summer Avenue, Newark, 
N.J., U.S.A., Chemist. 

L Miteugi, R., c/o Tokio Gas Co., Senju Works, Seniu, 
Tokio, Japan, Chemist. 

. Mitting, B. Kennard, 38, Harold Road. Norwood. 
S.E., Technical Chemist. 

K Miyoshi, K., Osaka Gas Works, Iwasakisho, Nishiku, 
Osaka, Japan, Engineer. 

>. Modi, Dr. K. M., Meher Buildings, Tardeo, Bombay, 
India, Manufacturing and Analytical Chemist. 

I Moe, C'arl, Poydras, La., U.S.A., Chemist. 

1 . Moe, Eldor H., Box 256, Salt Lake City. Utah. 
U.S.A., Chemist. 

. Moffitt, Francis A., (il, South Pennsylvania Avenue, 
Wilkes Barre, Pa,, U.S.A., Chemist. 

. Mohan, Richard T., c/o Thj Douglas Packing Co , 
Gran'tc Building. R)che8t?r,N.Y., U.S.A., Chemist. 

Mohr, Dr. B.. 69a, Parliament Hill, Hampstead, 
N.W., Consulting Chemist and Metallurgist. 

. Mole, Herbert B., Royal Albert Brewery, Queen’s 
Road, Reading, Brewer. 

. Mond, Dr. Albert L., c/o Hubers and Mond, 19, 
Southampton Buildings, Chancery Lane, London, 
W.C., Chemical Engineer. 

Mond, Emile S., 22, Hyde Park Square, London, W., 
Technical Chemist. 

. Mond, Dr. Robi. L., Cembe Bank, near Seven aka, 
Kent, Chemist. 

. Monier-Williaras, G W., 32, St. Leonard’s Terrace, 
Chelsea, S.W. 

Monk, Chas. W., 102, Bloomfield Road, Plumstead, 
Kent, Chemist. 

, Monk, Reginald H., 388, Grosvenor Avenue, West 
mount, P.Q., Canada, Chemical Engineer. 

. Moodie, Wm. E., Alexandria Works, Alexandria, 
Scotland, Analytical Chemist. 

. Moo^, Dr. Gerald T., Lome House, North Dulwich 
S.E1., Barrister-at-Law. 


1898. Moody, Dr. Herbert R., College of the City of New 
York, and (Journals) 330, Convent Avenue, 
New York Gty, U.S.A., Professor of Chernistty. 
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1903. Mooney, F. Morgan, 118, Pembroke Road, Dublin, 
Chemical Manure Manufacturer. 

1915. Mooney, Frank M., 32, St. Matthew Street, Montreal, 
Canada, Chemist. 

1902, Mooney, lAike, 820, Granger Street, Fort Worth, ! 
Texas, U.S.A. 

1887. Moore, C9us. C., 33, Clarendon Road, Garston, 
liT^pod, Chemist. 

1901. Moore, Dr. Ghas. W., o/o Croafield and Sons, Ltd., 

Lal^ratory, Wanin^n, Chemist. ** 

1907. Moore, Eme^ P., c/o The Steel Co. of Canada, 
Hamilton, Ont., Canada, Chemist. * 

1911. Moore, Ernest W., c/o Messrs. T. G. Tickler, Ltd , 

Southall, Middlesex, Analytical Chemist. 

1902. Moore, Fred, Victoria Chemical Co., Ltd., Victcma, 

B.C., Canada, Mannfactoring Chemist. 

1906. Moore, F. H., Messrs. G. H. Ogaton and Moore, 
87-89, Aldgate, London, E., Analytical Chemist. 
1892. Moore, Dr. Geo. D., 201, Saliabu^ Street, Worcester, 
Mass., U.S.A.. Professor of Chemistry. 

1914. Moore, Harold, c/o Mirilees. Bickerton, and Day, 
Hazel Grove, Stockijort, Chemist. 

1912, Moore, Joseph W., Kinderton House, Runcorn, 

Works Chemist. 

1914. Moore, Lawrence, 26, Welbeck Street, Wakefield, 
Dyer. 

, 1905, Moors, Leslie R., 14, Elm Street, Concord, Mass., 
U,S,A., Chemist. 

1890. Moore, Quintio, jun., o/o Wm. Beardmore and Co., 
Ltd.. Parkhead Forge, Glasgow, Works Manager. 
1885. Moore, R. T., 142, St. Vincent Street, Gla^ow, i 
Mining Eogmeer. I 

1899. Moore, Dr. Russell W., 121, MadUon Avenue, j 
New York City, U.S.A. ; and Journals to Uni- ! 
versity Library, Princeton, N.J., U.S.A., Chemist. ■ 
1890. Moore, I'hos., 213, Heathfield Road, Biimingham, 
Analytical Chemist. 

1910. Moorhoese Samuel, 138, New Road, Blackley, 
Manchester, Secretary and Oil Specialist. 

1906. Moorwood, F. Colin, c/o W. H. Dyson, The Amal- j 
sams Co., Ltd., Atterclifie Road, Sheffield, Steel i 
Manuf^turer. I 

1903. Moran, Geo. A., 98, Massachusetts Avenue, North | 
Andover, Maas., U.S.A. , Chemist. I 

1902. More, Andrew, Ellesmere, King’s Road, Walton-on* | 
Thames, Analytical Chemi^. 

1908. Morfey, Harold, c/o The Mi^hell Main Colliery Co., I 
Wombwell, near Barnsley, Yorks, Manager of • 
By-Products Works. I 

1901. Morgan, Dr. Gilbert T., Royal Collie of Science J 

for Ireland, Dublin, Ireland, Professor of ; 
Chemistry. ; 

1912. Morgan, Sidney, Petaling Estate, Selangor, Federated j 
Malay Stat^, Analytical Chemist. 1 

1906. Morgan, Thos., “ Meirion,” Dovedale Road, Moseley j 
Hill, Liverpool, Manufacturing Chemist. 

1898. Morgan, T, M-, 370, Wood Avenue, Westmount, 
Quel^, Can^a, Cem^it Works Maoe^r. 

O.M. Moritz, Dr. E. R-, 45, Great Tower Street, London, 
E.C., Brewing Chemist 

1885. Morley, Dr, H. Forster, 5, Lyndhurst Road, Hamp- 
st^, N.W., Professor of Chemistir. 

1902. Morrell, Dr. R. S., Messrs. Mander Bros., Colour 

and Varnish Works, Wolverhampton, Chemist. 

1884. Morrice, Jas. A., 1, Prince’s Terrace, DowanhiQ, 
Glasgow, Starch and Gum Manofacturei. 

1906, Morris, A. H., 162, Chorley New Road, Bolton, 
Lancs, Brewer. 

1898. Morris, Edgar F., Osney House, Brionington, 
Stockport. Research Chemist. 

1897. Morris, Harry, The Hall, Hexthorpe, Doncaster, 
Chemical Merchant 

1890. Mortis, Herbert N., Gorton Brook Chemical Works, 
Manchester, Technical Chemist. 

O.M. Morris, J. Haydn. See Haydn-Morris. J. 

1908. Morris, Wm. J., 31, Prince Alfred Road, Wavertjee, 
livwpool. Chemist. 

191 1/ Morrison, G. R., 318, Bath Street, Glasgow, Chemist. 
1910. Mtwrisen, J. A. S., c /o Clark, Son, andMorland, Ltd., 
Glastonbury, Somerset, Leather, Chemist. 


1 


1910. Morrison, J<fim' W., Gu O&iies, S^ffieid, 


1906. Morrow, Jas. M., 71, Tache Avenue, Norwood Gro^, 
St. Boniface, Man., Canada, An^yl^al Chenust. 

1901. Morse, Willard S., SmIoi^ Del, U.S.A., Maoa^r. 

1904. Horson, Thoe. D., 14^ Elm Street Graj^s Dm 

London, W.C., Cheanist 

1906. Morson, T. Pierre, 14, Elm Siaoet, Gray’s Inn Road, 

London, W.C., Chemical Mannfaoturer. 

1907. Morton, George A., “AUindale,” Upper Sluilev 

Avenue, Shirley, Southampton, Chem^t and 
Works hlanager. 

1897. Morton, Juo., North Road, St Helens, Lancashire, 
Analytical Chemist. 

1902. Mosbau^ F. R., c/o Anglo-Ckmadian Leath» Co., 

Huntsville. Ont, Canada, Chemist 
1911. Mosenthal, E. Id^queron de, 9, Rue .Neuve, 
Versailles, France, Chemist 

1894. Moszczenski, J. B., 216, Ovin^n Avenue, Brooklyn, 

' N.Y., U.S.A., Consulting demist. 

1897. Motion, Jno., c/o The Joseph Dixon Crucible Co., 

Jers^ City, NJ^.,U.8.A., Actant Superintendent. 
1887. Moul, l^nk, Aldersgate Chemical Works, Southall, 
Technical Chemist. 

1884. Moult, J., 3, Gladstone Terrace, Gateshead-on-Tyne, 
Secretary. 

1898. Moulton, l^of. Chas. W., Vassar College, Pough- 

keepsie, N.Y., U.S.A., Professor of Chemistry. 

1905. Moulton, Rt. Hon. Lord, F.R.S., 57, Onslow Square, 

London, S.W. 

1892. Mount, Edw., Oaklands, Aughton, near Ormskirk, 
Assistant Secretai^ fUnitra AlkaB Company). 
1905. Mrazsek, F. M., 31, West Ckomwell Road, London, 
S.W-, Consulting Chemist 

1907. Mueller, Dr. Carl, Alte Weinsteige 48, j^uttgarf, 
Germany, Chemist. * 

1890. Muir, Jas. Stanley, 23, Lilybank Gardens, Glasgow, 
Chemist. 

O.M. MdUer, Dr. H., F.R.S., 13, Park Square East, 
Regent’s Perk, London, N.W., Research Chemist. 

1913. Mummrd, Capt. E. Moore, Bio-ohemist. 

1896. Mundy, Lionel, 27, Merfon Road, 'Kensington, W., 
Importer of Unfermcsited Wines. 

1014. Munn, W. F., 518, Main Street, East Orange, N.J.. 
U.S.A., Chemist. 

1887. Munroe, ProL Chas. E., George Washingtoi 
University, Wariungton, D.C., U.S.A., Professo 
of Chemist and ^an. 

1900. Munton, Fred. T., Craigmore, Winsford, Cheshire 

A.R.S.M., Analytical Chemist. 

1904. Murdoch, Alexander, Garden Suburb, Westerton 
Glasgow, Analytical Chemist.-- 
1886. Murdoch, R. H. M., Norwood, Saltcoats, Ayrshire 
Expletives Chemist 

1899. Murphy, Albert J., 3 and 4, Queen Square, Leed'^ 

Brewer’s Chemist. 

1901. Murray, Benjamin L., o/o Merck and Co., Rahway 

N.J., U.S.A., Chemist ' 

1903. Murray, Chas. B., 407, Perry Payne Boiling 
Cleveland, Ohio, U.S.A., Gbemiat 

1914. Murray, James P., The Canadian Oil Producing and 

Refining Go., Ltd., Petrolea, Ont., Canada. 
Mining Director. 

1914. Mu’iray, John E., c/o Emerson Drag Co., 64 
Spadina Avenue, Toronto, Canada, Laboratory 

t Superintendent. 

98. Murray, Rd.,c/oBrotbert<m and Go., Lid., Ammonia 
Works, Holmes Street, Leeds, Analyst 

1908. Murray, Dr. Tbos. J., Municipal Technical School. 

Wolverhampton, liecturer on Cffiemistry. 

1905. Murrill, Dr. Paul I., c/o U.S, Rubber Co., 1U1» 
Avenue and 58th Street, New York City, TJ.S.A., 
Representative. 

O.M. Musj^tt, Dr. E. K., Seaforth Hall, oeia Liverpool, 
^^li Manufacturer. 

1894. Muspratt, Max, The Grange, Fulwood Park, Liver- 
Technical Chemist 

O.M. Mus^tt, S. K., Alkali Manufacturer. 

1907. Muaso, Louis A., Box 966, G.P.O., Sydney, N.S.W., 
Australia, Technical Chemist 
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1911 My^ EniMfc M., Sharrow, Badord Park, Stoka 
on Trent, Coke Oven Manager and Chemist 
^ 801 Mvere, Bt. Wm. S., 25, Madison Avenue, New York 
* Gty. U.S.A., Director. 


N 

1902. Nacf, Dr. Ernest E., 17, Park Boad, Clydach, 

Swansea, South Wales, ' Chemist 
1913. Nagase, Denzo, 3^, Flanchford Road, Ravenscourt 
Park, W., Engineer. 

1908. Nagle, J. C., o/o Nicholls, Nagle and Co., Ltd., 

Trafford Park, Manchester, Qlucose and Starch 
Manufacturer. 

1913. Nair, Valliyil G., Calico Mills, Ahmedabad, India, 

Chemist and Colourist. 

1897. Naim, Michael, Dysart House, Fife, Linoleum 
Manufacturer. 

1909. Nakai, S., Miike Colliery OfiSce, Omuta-machi, 

ChUnigo, Japan, Engineer. 

1903. Nakayama, T., o/o Fuji Paper Co, Mill No. 5, 

Yehetsu, Hokkaido, Japan, Chemist 
1912. Nanavati, Balabhai J., Rickey Road, Akmedabad, 
India, Oil Manufacturer. 

1893. Napier, Jno. W., Gas Works, Alloa, Scotland, 
Manager and Chemist 

1904. Napper, Sidney S., o/o S. Courtauld and Co., Ltd., 

Foiediill Road, Coventry, Chemist, 

1897. Nash, Myddleton, Westlands, Princess Road, 

Finsbury Park, N., Industrial Chemist 

1910. Nash, N. 0., Treleaven, Darling Street, Balmain 

East, Syicy, N.S.W., Works Chemist. , 

1908. Nasmith, M. E., c/o The Standard Chemical Co., 

• Longford, Ontario, Canada, Chemist. 

1914. Nathan, Albert F., Liberty Tower, 55, Liberty 

Street, New York City, L.S.A., Patent Lawyer. 
1900. Nathan, Col. Sir Fr^eric L., 37, Cornwall 
Gardens, Sooth Kensington, S.W., Superintendent 
Nobel’s Explosives Works. 

O.M. Naylor, W. A. H,, The British Drug Houses, Ltd., 
22-JO, Graham Street, City Road, London, N., 
Manniaotariag Chemist. 

1909. Neal, C. S., Acme White Lead and Colonr Works, 

Detroit, Mich., U.S.A, Manager, 

1899. Neate, Percy J., 49, Frognal, Hampstead, N.W., 
Director of Cement Co. 

1903. Neech, Herbert R., Doddingtou Lane, Swallow- 
beck, Lincoln, Chemical Engineer. 

1903. Needham, Edward B., c/o The Northern Chemical 
Co., 16, Blythswood Square, Glasgow, Manu- 
facturing Oliemist. • 

1905. Neff, Rob^ W., 22, India Square, Boston, Mass., 

U.S.A., Chemical Manufacturer. 

1906. Neil, Dr. Aichibald A., c /o Brunner, Mood, and 

Caxton House, Westminster, S.W., Chemical 
Engineer. 

1890. Neill, Geo. D., 78, Drum Frochar Road, Greenock, 
Sug&r Refiner. 

1898. Neilson, Alex. McG., Umbik), Durban, Natal, 

Analytical Chemkt. 

1011. Neilson, R. G-rC/o Anglo-Peraian Oil Co., Moham- 
mer^, P^ia (via Bombay), Assistant Works 
Mant^er. - 

1902. Neisb, Dr. Arthur C., Columbia University, Jj^ 

• York City, U.S.A., Chemist, ” 

1911. Nello, lucent, Baldwin’s Hill, Loughton, Artists’ 

Colour Manufseturor. 

1897. Nelson, Walter, Emscoie .MUls, Warwick, Gelatin 
Manufacturer. 

1913. Nesbitt, Cosby T., 17, Rupert Road, Nether Edge, 
Shefi^ld, Metallurgical Chemist. 

1906. Nestell, Raymond J., c/o Western Precipitatl<m 
Co., lOlcC West Ninth St^t, Los Angeles, Cal., 
U.KA., Analytical Chemist. 

1902. Neumann, Dr. Eds^ 7 and 8, Idol Lane, London. 

E.a 

1903. Neumann, Dr. Max, Dambacbthal 9, Wiesbaden, 

Germany. 


O.M. Newall, F. S., Washington Stati(m B.S.O., Co. 

Durham, Chemical Manufacture. 

1905. Newall, Jos., Hill Cliffe, Heath Road, Rnneom, 
Che^iire, Chemist. 

1889. Newberry, Spencer B., Sandusky Portland Cement 

Co., Baybridge, Eric Co., Ohio, U.S.A., Manager. 
O.M. Newlands, W. P. R., 10, Cricklade. Avenue, 
Streatham Hill, S.W., Sugar Chemist. 

1914. Newman, Alex R., Havering House, Lewisham Hill, 
Lpwisham, S.E., Chemical Engineer. 

O.M. Newton, Jno., Vemey Road, Rotherhithe New Road, 

• London, S.E., Manure I^nufacturer. 

1912. 'Newton, la^nard 0., 41, Bennett Park, Blackheath, 

S.E., Analytical Chemist. 

1901. Nibelius, Axel W. T., c/o Neptune National Powder 
Co., Emporium, Pa., U.S.A., Chemist. 

1904. Nichols, G. W., 25, Broad Street, New York City, 

U.S.A., Manufacturing Chemist. 

1905. Nichols, E. Remington, Broad Street, New York 

City, U.S.A., Treasurer (Nichols Chemical Co.). 
1888. Nichols, Dr. Wm. H., 25, Broad Street, New York 
City, U.S.A., Chemical Manufacturer. 

1905. Nichols, W. H., jum, 25, Broad Streeb New York 
City, U.S.A., (jbemical Manufacturer. 

1004. Nichol^n, WiUrtd R, Honslet Chemical Works, 
Leeds, Chemical Manufapturer. 

1897. Nicholson, Wm. J., Ardeer, Stevenston, Ayrshire, 

Chemist. * 

1903. Nicoll, Frank, 28, Coudray Road, Southport, 
Chemist. 

1905. Nieghoin, Albert, 120, Mill Street, Toronto, Canada, 
Agent. 

1900. Nield, J. H., c Jo General Chemical Co., Edgewater, 
N.J., U.S.A., Superintendent, 

1898. Nightscales, Geo., 6^2, Holdemess Road, HuU, Oil 

Merchant. 

1899. Niboul, Dr. Edw., 204, Rue St. Laurent. Li^ge, 

Belgium, Director of the Liege Tannery Schod. 
O.M. Nimmo, Jas., 35, TOitworth Road, South Norwood, 
S.E., Analytical Chemist. 

1007. Nims, H. E., c/o The Fiberloid Co., Indian Orchard, 
Mass., U.S.A., Chemist. 

1885. Nishigawa,* T., o, Hikawa Cho, Akaeaka, Tokyo, 
Japan, Works Director and Chemical Engineer. 
1898. Nishikawa, Dr. T., Dept, of AppUed Chemistry, 
Kyushu Imp. University, Fukuoka, Japan, Prof, 
of Applied Chemistry. 

1908. Noble, Sir .\ndrew, Bart., K.C.B., F.R.S.. Jesmond 
Dene House, Newcastle-on-l’jnae. 

O.M. Nulling, Prof. Dr. E., 27, Lazarethstraese, Miilhouee, 
Alsace, Germany, Professor of Chemistry. 

O.M. Norman, Sir Frederick J., Lyndhurst, Higher 
Runcorn, Cheahire, Chemical Manufacturer. 

1892, Norman, J. T., 23, Leadenhall Street, London, E.C., 
Consulting Chemist. 

1913. Norman, T. Stanley, Lyndhurst, Runcorn, Cheshire, 

Chemical Manager. 

1890, Norman-Bott, Dr. Wm., 17, St. Helen’s Place, 

London, E.C., Consulting Chemist. 

1908. Norris, Wra. H. H., 16, Perham Road, W^est Ken- 

sington, W., Chemist. 

' 1902. North, Barker, 33, Asbgrove, Great Horton Road, 
Br^ord. Assistant Professor of Chemistry. 

1909. Nonheote, Reginald S., 28, Wellington Street East, 

Toronto, Chemist. 

1905. Norton, Arthur R, 36, Purchase Street, Boston 
Mass., U.S.A., Dyestuff Merchant. 

0 M Norton, Dr. S. A., 363, East Town Street, Columbus, 
Ohio, U.S.A., Profeesor of Chemistry (Ohio State 
Univerpity). 

1911, Norton, Samuel J., 22, Bushnell Road, Balham, 
S.W., Engineer and Manager. 

1887. Norton, Dr, T, H., c/o Wm. Bryce, 54, Lothian 
Street, Edinburgh, U.S. Consul 

1899. Noyes, Henry, 499-501, Bourke Street, Melbourne, 
Victoria, Engineer. 

1901. Noyes, Prof. Wm. A., University of Elinois, Urbana, 
111., U.S.A.. Editor (J. Amer. Chem. Society). 
1915, Nuttall, W. H.. The Cooper Laboratory for Economic 
Research, Watford, Herts, Research Chemist. 
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1910. Oakden, W. £., 2, Oledhow Terrace, South Ken* 

^singtoD, S.W.» Director of Research Laboratory. 
1005. Oakes, F. J., Joel, 141, Milk Street, Boston, Maa&, 
U.S.A., Secretary, Oakee Manofacturii^ Co. 

1904. Oberl&nder, Dr. Otto, 29, Queen Street, Londcm, 
E.C., R^earch and Consulting Chemist. 

1904. O’Brien, Claude H., Makrrave, Cairns, North 
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1909. Smoot, Chas. C., III., c/o C. C. Smoot and Sons Co., 
North Wilkesboro*, N.C., U.S.A., Tanning 
Chemist. 

1888. Snape, Dr. H. Lloyd, Balholm, lathom Road, 
Southport, Director of Education for Lancashire. 

1908. Snell, Professor John F., Macdonald College P.O., 
Prov. Quebec, Canada, Professor of Chem|^try. 
1806. Snowdon, J., jun., Messrs. Snowdon, Sons and Co., 
Millwall, E., Chemical and Oil Manufaettrer. 
1900. Sodeau, Dr. Wm. H., Torpedofabrik, Fiume, 
Hungary, Chemist. 

1903. Sohlman, Ragnar, Bofors, Sweden, Manager (A. B. 

Bofora NoSelkrut). 

1894. Sohn, Chas. E., 31, Mattison Road, Hornsey, N., 

Analyst. 

1912. Solomon, J. Berard, 56, Priory^ Road, Hampstead, 

London, N.W., Tannery Chemist. 

1906. Solomoi^ M., Birmingham Carbon Works, Witton, 
Birmingham, Mani^er. i 

1895. Solvay, ^rxnand, 25, Rue Prince Albert, Bnia3eL» 

G4rant de la Soeikd Solvay et Oie. 
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1914. Somerville, C. Winthorpe, South Metropolitan Gas 
Compftny> Greenwich, 8.E., Works Chemist. 
18S4. Sommer, AdoU, Comer 1st and Binney Streets, East 
Chmbiidgo, Boston, Mass., U.S.A., Pharma* 
centical Chemist. 

1909. Sommer, Dr. Albert, Munchnerplatz 14 pt., Dresden, 

Germany, Engineer Chemist. 

1912. Sorley, Jas., Novara, Mount Vernon/ Glasgow, i 

Analytical Chemist. 

1904. Southall, A. W., Lower Priory, Birmingham, Mann* 
facturing Chemist. 

1904. Southerden, F., 11, Gordon Road, Exeter, Teacher 
of Chemistry. 

1890. Sowerby, Thos. H., Canal Soap Works, Vemey 
B,oad, Rotherhithe, S.E., Soap Manufactiirer. 
O.M. Sowerby, W. M., c/o United Alkali Co., Ltd., 
Allhuscn Works, Gateshead-on*Tyne, Manager. 
18S7. Spackman, Chas., Rosehaugh, Clilheroe, Lancashire, 
Portland Cement Manufacturer. 

1910. Spackman, Henry S., 2211, Chestnut Street, Phila- 

delphia, Pa., U.S.A., President of Engineering Co. 
1904. Sparre, I^n, c/o E.I.du Pont de Nemours Powder Co., 
Experimental Station, Henry Clay P.O., Del, 
U.S.A., Director. 

1913. Speedy, Alan, I, Creighton Avenue, East Ham, 

Essex, Technical Chemist. 

1904. Speiden, C. C., 46, CHS Street, New York City, 

U.8.A.. Chemical Merchant. 

1905. Speight, W. E., Hacken Sewage Works, Gt-eat 

Lever, Bolton, Chemist. * 

1883. Spence, D., Manchester Alum Works, Manchester, 
Alum Manufacturer. 

1911 Spence, Dr. David, Norwalk, Conn., U.S. A., Research 
Chemist. 

1900. Spence, Howard, (Journals) Audley, Broad Road, 
Sale, Cheshire ; and Alum Works, Manchester, 
Chemical Man^acturer. 

1009. Spence, Jno., 74, Buchanan Street, Glasgow, 
Analyst. 

1883. Spence, Jno. W., Tiviot Colour Works, Manchester 

Road, Stockport, Drysalter. 

1903, Spencer, A. Gordon, 601 — 603, Canadian Express 
Building, Montreal, Canada. Chemist. 

1913. Spencer, Richard D., Works Chemist. 

1884. Spiegel, Dr. Adolf, Meseel bei Darmstadt, Germany, 

Analytical Chemist. 

1903. Spielmann, Dr. P.E., 21, Cadogan Cardens, London, 

S.W., Chemist. 

1906. Spiera, Dr. V. G., c/o Inchiostrificio-Veneto, 

Treviso, Italy, Chemist. 

1889. Spies, Adolph, 21, Broadwater Down, Tunbridge 
Wells, Chemical Merchant, 

1885. Spiller, A., 20, Holly Avenue, Newcastle-oii Tvne, 

Electneian. 

O.M. Spiller, J., 2. St. Mary’s Road, Canonbury, London, 
N., Consulting Chemist. 

1914. Spilman, G. H., c/o The Chiswick Polish Co., 

Chiswick, W., Works Chemist. 

1896. Spoor, J. L., Rede Court, Rochester, Kent, Portland 
Cement Manufacturer. 

1909. Sprague, F. 0., c /o Cattaraugus Tanning Co., Clean, 
n!y., U.S,A., Chemist. 

1912. Sprent, Dr. Colin, Chemical Engineer. 

O.M. Squire, P. W., 413, Oxford Street, London, W., 
Pharmaceutical Chemist. 

1910* Stadler, Hans, c /o Herr Kommerzienrat J. Stadler, 
Prague, Austria, Technical Chemist. 

O.M Stahl, Dr. K, F., 67th Street and A. V. Ry.. Pitts- 
huigh, Pa., U.S.A., Consulting Chemist. 

1914. Staley, Homer F., Iowa State College, Ames, Iowa, 
U.S.A., Technical Diwotor. 

1904. Standfast, Jno. T., Prince Regent’s Wharf, Silver- 

town, £., Chemist. 

1906. Stanley, Wm., Great Barrington, Mass., U.S.A., 
Engineer. 

1888. Stantial, Fmnk G., o/o Cochrane Chemical Co., 
Everett, Mass., XJ.S.A., Technical Chemist. 

1885. Staples, 'H. J., The Old Hall, Spondon, Derby, 
Colour Manufaoturer. 


O.M. Stark, J. F., Rosedalo, Bromborougb, Chrahiie, 
Works Manager. 

1896. SUtham, Noel, c/o West Virginia Pulp and Paper 
Co., 200, Fifth Avenue, New York City, U.S.A., 
Engineer. 

1907. Stand, Joseph E., c/o W. W. Lawrence and Co., 
Pittsburg, Pa., U.S.A., Chemist. 

1904. Stauffacher, W., 64, Oberwilerstrasse, Basle, 
Switzerland, Chemical Works Manager. 

1895. St^, J. Christopher. 57. Chancery Lane.* London 
W.C., Technical Chemist. ' 

O.M. ^tead, J, E., F.R.S., II, Queen's Terrace, Middles* 
brough-on-Tees, Analytical Chemist. 

O.M. Stebbins, Dr. J. H., 50, East 41st Street, New York 
j City, U.S.A., Analytical Chemist. 

I 1915. Steedman, Geo., Kinerton, Kilwiiming, Ayrshire, 

I Chemical Manufacturer. 

; 1896. Steel, Fred. W., c/o General Chemical Co., Ltd., 

' Auburn, Sydney, Australia, Works Manager. 

1^)0. Steel, Jno. S., Achernar, Blackburn, Melbourne, 
Vic., Australia, Chemist. 

O.M. Steel, Thos., Colonial Sugar Refining Co., O’Connell 
I Street, Sydney, N.S. W., Australia, Sugar Chemist, 

I 1914. Steele, George Francis, Room 7, 1358, East 47th 
i Street, Chicago, 111., U.S.A., Paper Manufacturer. 

; 1915. Steger, Prof. Alpl). M. A. A., Technical University 
! of Delft, and (.Inle.) 58, Olden Barneveltlaan, 

The Hague, Holland, Chemical Technologist. 

: 1912. Steiner, Bernard C., Enoch Pratt Free Library, 
i Baltimore, Md., U.S.A., Librarian. 

! 1S97. Stoinhart, Dr. Oscar J., c/o Twite and Steinhart, 
65, London Wall, London, E.C., Consulting 
Metallurgist. 

^ 1912. Steinhofi Fred., 24, Walbrook, London, E.C., 
Chemical Manufacturer. 

i 1887. Stenhouso, T., 106, Drake Street, Rochdale, Ana* 

; lytical Chemist. 

L90$. Stenhouse, Thos., jun., Chemical I..aboratory, H.M» 
Dockyard, Portsmouth, Analytical Chemist. 

1904. Stephen, A. E., 67, Castlereagh Street, Sydney, 

; N.S.W., Australia, AnaUiical Chemist. 

' 1911. Stephens, C. E., Messrs. Stephens and Morgan, 2, 
BuryCourt,St. Mary Axe, London, E.C., Chemical 
.ilerchant. 

: 1884. Stephens, H. Chas., Avenue House, Finchley, N., 
Ink Manufacturer. 

1892. Stephens, M. E., 57 — 60, Aldersgate Street, London, 
E.C., Ink Manufacturer. 

I 1913. Stephenson, Guy, Bankfoot Laboratory, Crook, 
Co. Durham, Analyst. 

1909. Stephenson, Henry H., 22, Claremont Avenue, New 
Malden, Surrey, Technical Chemist. 

1909. Stephenson, Herbert F., 8, The Park, Mitcham, 
isurrey, Analytical Chemist. 

1889. Stern, Arthur L., 148, High Street, Burton-on-Trent, 
Brewing Chemist. 

' 1912. Stenie, Edward T., School of Mining, Queen’s 
i University, Kingston, Ont., Canada, Clhemist. 

: O.M. Steuart, D. R., O^orne Cottage, Broxburn, West 
Lothian, Oilworks Chemist. 

1903. Steven, A. B., Royal Technical College, Glasgow, 
i Lecturer on Dyeing. 

j 1914. Steven, George, 23, Denstone Road, Pendleton, 

! ' Manchester, Pharmaceutical Chemist. 

• 1907. Steven, Michael M., c/o ITie East India Distilleries, 

and Sugar Factories, Ltd., Kanham Bridge P.O., 
C.P., India, Analytical Chemist. 

1899. Stevenot, G. A., 280, Baltic Street, Brooklyn, N.Y., 
U.S,A., Chemist. 

: 1902. Stevens, Dr. Hy. P., Laboratory, 15, Borough 
! London Bridge, S.E., Consulting Chemist. 

I 1894. Stevens, Jno. H., c/o Librarian, The Celluloid Co., 
* 3, Westcott Street, Newark, N.J., TJ.S.A., Manu- 
I facturing Chemist. 

j 1908. Stevens, J. Venn, 147a, Clapton Common, London, 
i N.E., Analytical Chemist. 

■ 1902, Stevens, M. White, H.M. Patent Office, Chancery 
I Lane, London, W.C., Chemist. 

! O.M. Stevenson, W., Standard Works, 9oa, Southwark 

• Street, London, S.E., Chemical Manufacturer. 
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1913. Steward, H. Bernard, Rose Hill House, Coseley, 

near Bilston, Staffs, Blnamel Chemist. 

1912. Stewart, Allan 136, Bedford Road, Toronto, 
Canada, Chemist. 

1901. Stewart, David B. D., Aberdeen Comb Works, 

Hutcheon Street, Aberdeen, Bianaging Director. 

1903. Stewart, Jas., “The Gas World,” 8, Booverie 

Street, Fleet Street, London, E.C., Editor. 

1909. Stewart, Jeffrey, India Refining Co., McKean and 

SwanstOQ Streets, Philadelphia, U.S.A., 

Works Manager. 

1890. Stewart, Robt.,^ 46, Westboume Road, ^Luton, 
Chemical Wbrks Onager. 

O.M. Stewart, S., c/o Michael Naim and Co., Ltd., 
Kirkcaldy, Technical Chemist. 

1914. Stiasny, Prof. E., 8, Monk Bridge Road, Headingley, 

Leeds, Professor of Applied Cheniist.r}*. 

1906. StickUnd, Oliver W., c/o The New Exploaivee Co., 
Ltd., Stowraarlcet, Suffolk, Works Chemist. 

1904. Stieglitz, Dr. Julius, University of Chicago, Chicago, 

III., tf.S.A., Associate Professor of Chemistry. 
1904. Stiff, John T., 68, Dover Road, Northfieet, Kent, 
Works Chemist. 

1903. Stillwell, Albert G., 76|, Pine Street, New Y<»k 
City, U.S.A., Chemist. 

1914. Stock, Cyril J. H.. 9, Houndgate, Darlington, 
Analytical Chemiat. 

1900. Stockdale, Edgar, o/o R. Dewhurst and Co., Ltd. 

Printworks, Batley, Yorks, Colour Mixer. 

1888. Stockdale, Wm., Roaebank Printworks, Rams- 
l^ttom, near Manchester, Calico Printer. 

1887. Stocks, H. B., 33, Prenton Park Road, Birkenhead, 
Cheshire, Analytical Chemist. 

1903. Stoddard, Jesae D., 674, W'oodward Avenue, Detroit, 
Mich., U.S.A. 

1885. Stoddart, F. Wallis, Grafton Lodge, Sueyd Park, 
Bristol, Analytical Chemist, 

1899. Stokes, Alf. W., Laboratonr, Town Hall, Paddington 

Green, W., Public Analyst. 

1910. Stokes, Edward S., c/o Metropolitan Board of 

Water Supply and Sewerage, Pitt Street, 
Sydney, N,S.W., Australia, M^ical Officer. 

1900. Stone, Geo. C., c /o New Jersey Zinc Co., 65, Wall 

Street, New York City, U.S.A., Elngineer. 

1899. Stone, I. F., 100, William Street, New York City, 
U.S.A., Chemical Merchant. 

1914. Stone, 0. J., c /o Messrs. Day and Martin, Carpenter’s 
Road, Stratford, £., Analytical Chemist. 

O.M. Storey, I. H., Haverbreaks, Lancaster, Chemical 
Manufacturer. 

1914. Storie, George B., 02, Vineyard Hill Road, 
Wimbledon, S.W., Works Manager. 

1902. Storr, Bertram V., 26, The Square, Garden Suburb, 

Ilford, Essex, Chemist 

1914. Stott, Augustus P., 20-26, Brunswick Place, City 
Road, liondon, N., Manager. 

1909. Strachan, Jaa. T., c/o Price Bros, and Co.. Ltd., 
Kenogami, Quebec, Canada, Technical Chemist. 
1912. Strange, E. Halford, 7, Staple Inn, Holborn, London, 
W.C., Technical Research Chemist. 

1903. Stiayer, D.- W., 428, West King Street, York, Pa., 

U.S.A., Chemist. 

1912. Strevens, J. E,, c /o New Zealand Sulphur Co., Ltd., 
Room 31, Smeaton’s Building, Auckland, New 
Zealand, Technical Chemist. 

1903. Strickler, Emerson H., c/o General Chemical Co., 
25, Broad Street, New York City, U.S.A., 
Chemist. 

1909. Strivens, Percy R., 20, Cartmel Road, St. Annes-on- 
Sea, Lancs., Anal3iical Chemist. 

1896. Stuart, Harry T. R., Fir Bank, Woolfold, near Bury, 
Printworks Manager. 

O.M. Sfuart, T. W., 7, Livingston Drive, Sefton Park, 
Liverpool, Alkali Works Manager. 

1896. Stubbs, Augustus J., Castellon de la Plana, Spain. 
1903. Stnrrock, Capt. G. C., R.A., Indian Cordite Factory, 
Amvankad, Ni^iris, India, Assistant Supm^n- 
tendent. 

1908. Saart, Arthur B., c/o Johnson and Sons’ Smelting 
M^ks, ^q 1 Street, Fiosbavy, London, E.O., 
Bullion Refiner. 


1895. Sodboroagh, 1>. J. J., Indian ListittUe Of Seieoce, 
Bang^ore, India, Lwtnier in Chemistry. 

1889. Sulnan, H. L., 44, Londem W^, London, E.O., 
Chemist and Metollumst. 

1910. Sulzer, Albert F., 16, ^>wly Street, Rochester, 
N.Y., U.S.A., Chemical E^^meer. . 

1895. Summers, Bertrand S., o/o The Sommera Fiber Co., 
Port Horon, Mich., U.S.A., Etectro-Chemisl. 
1907. Sundar-Ram, Mina^hi, e/o Party' and Co., 
. Ranipettai, N. Arcot, Madras, India, AgriouUuiul 
Chemist. 

1913. Sundeman, G., c/o C. E. Davis’ Packing Co., 
Flecton, Va., U.S.A., Chemist. 

1912. Sutcliffe, J. A. L., c/o Price’s Co., Ltd., Belvedem, 

Kent, Analytical Chemist. 

1906. Suiermeister, Edwin, o/o S. D. Warren and Co., 
Cumberland Mills, Westbrook, Main<^ U.S.A. 
Chemist. 

1884. Sutherland, D. A., 26, Victoria Street, Westminster, 
S.W'., and (Jnls.) Fairfield Lodge, Twickenham, 
Consulting Teolu^al Chemist. 

1009. Sutherland, Daniel M., Aahgrove, Sonbury Common, 
Middlesex, Works Manager. 

1804. Sutherland, Geo., Croft Cottage, Bonhill. Scotland, 
Chemist. 

1887. Sutherland, Jas., c/o British Aluminium Co., Ltd., 
Lame Harbour, Co. Antrim, Ireland, Chemiat. 
1906. Sutherland, John, c/o The Bauxite Refining Co., 
Ltd., Hebburn-on-Tyne, Manager. 

O.M. Sutherland, R. -M., Lime Wharf Chemical Works, 
Falkirk ; and Soisgirth, Dollar, Chemical 
Mannfaciurer. 

1886. Sutton, F. Napier, 21, Lydford Road, Cricklewood, 
N.W., Alkali Works Inspector. 

1900. Sutton, W. Lincolne, Bedweli Street, Norwich, 

Pablio Analyst. 

1913. Swan, J. Waldron, 211, Castle Street, Luton, Beds, 

Gas Works Chemist. 

1906. Sweet, Evereli F., 52, Union Street, Boston, Mass., 
U.S.A., Importer. 

1905. Swenarton, W. Hastings, ‘2, Rector Street, New 

York City, U.S.A., Patent Lawyer. 

(904. Swindells, Seth, Liverpool Road, Kidsgrove, Stoke- 
on-Trent, Chemist. 

1912. Swinden, Thos., 12, Nether Edge Road, Sheffield, 
Metal luigist. 

1901. Swinton, Itelph S.. c/o W. J. Bush and Co., Inc., 

Linden, N^J., U.S.A., Analytical Chemist. 
1912. Sykes, Charles D., Ivy Honse, Langley, near Bir- 
* iningham, Chemical Works Manager. 

1902. Sylow, Paul L. P. G., New Farm Sugar Refinery, 

Brisbane, Queensla^, Analytical Chemist. 

1906. Symes, Langford P., Belfast Freezing Works, 

Christchurch, New Zealand, Chemist. 

1906. Symonds, Abram E., Wick Lane Colour Works 
Old Ford Road, Bow, E., Colour Ibnufacturer. 
1910. Szilagyi, H F., 39, Belsize Avenue, London, N.W., 
Consulting Engineer. 


T 

1895. Taber, G. H., 814, Friok Building, HtUburg, Pa., 

U.S.A., Genera] Mani^r (Gulf Ro&iing 

1914. Tack, Howarth K., Bella Vista, 5, Minas de Kio 
Tinto, Prov. de Huelva, Spain, ChenricU Er^eer. 
1910. Tainsh, Peter, 36, Green Lawn, R<X)k. Ferry, 
Cheshire, Technical Chemist. * 

1909. Tiiit, Walter Scott, Innellan, Bebington, Cheshire, 

Works Manager. 

1896. Takagi, T., 10, Nishikatamachi, Hongo, Tokyo, 

Japan, Chemical Enmneer. 

O.M. Takamatsu, T., 13, NisLikatamachi, Hongo, Tokyo, 
Japan, Analytical C^iemist. 

O.M. Takamine, Dr. Jokichi, 550, West 173rd Street, 
New York City, U.S,/L, Engineer. 

1912. Talley, Herbert, c/o Hercules Powder Co., Wilming' 
ton, DeL, U.S.A., General Maimger 

1910. Tahahaahi, Dr. T., 466, Sendamachi, Fukagawa, 

Tokyo, Japan, ManufeclBriiig OuaDust. 
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i898> Ke»bio, Mfttmba Hotel, EodaDsaka, Uye, 

Tokyo, Japan, Ckemist. 

1900. Tanka^ Arnold B., 67, Ferens Avenoe, Oottingham 

Boad, Hull, Analytical Chemist. 

1911. Tarrer, Percy, 2095, East 36th Street, Clovelaad, 
Ohio, U. 8 .A., Chemist. 

Tate, F. H., 9, Haokins Hey, Liverpool, Analytical 
and Technical Chemist. 

1910. Tatlock, Chas. S. A., c/o The Standard Chemical 
{Products Co., Ltd., iWine, Scotland, Analydcal 
Chemist. 

O.M. Tatlock, R. B., 156; Bath Street, Glasgow, Con- 
sulting Cheinist. 

1902. Tatters, Hugh Lee, 21, Park Road, Hebbium-on- 

Tyne, Analytical Chemist. 

1906. Tattersfield, FMeric^ 96, Bewick Boad, Gatea- 

bead-on-Tyne, Analyst. 

1905, Taveau, Be^ de Mortemer, 1809, North Calvert 
Street, Baltimore, Md., U. 8 .A., Chemist. 

1903. Taylor, Alvin M., o/o General Chemical Co., Hege- 

wis<^ HL, U.S.iL, Chemist. 

1902. Taylor, Arthur P., c/o John Taylor and Co., 5.31, 
Front Street Bart, Toronto, Ont., Canada, 
Soap Manufacturer. 

1907. Taylor, C. Marshall, Port Reading, N.J., U.S.A., 

Chemist. 

1886. Taylor, G. Oosland, Crane House, Crane Wharf, 

Che^r, Electrical Engineer. 

1894. Taylor, G. Midgley, Ca'^^a House, Westminster, 
S.W., Analytical Chemist. 

O.M. Taylor, H. E., 1, Alexandra Park Gardena, Glasgow, 
Lead Works Manager. 

1883. Taylor, Jaa., *‘Cartref,” Brierley Street, Mosman, 
N.S.W., Australia, Government Metallurgist. 
1898. Taylor, Jas. M., Tynevale, Groes Road, Creesington, 
Liverpool, Analytical Chemist. 

1888. Taylor, J. Scott, North London Colour Works, 
Spring Place, Kentish Town, N.W., Technical' 
chemist. 

L896. Taylor, Martin, 11, Park Road, Clydach, Glamorgan, 
Chemical Works Manager. 

1901. Taybr, Sidney H., 63. Wolstenholme Road, 

Shanw, Sheffield, Works Chemist. 

1898. Taylor, Walter, 475, Grosvenor Place, Limefield, 

Bury, Lancs, Technical Chemist. • 

1905. Taylor, Wm, H., 36, Glenhouse Road, Eltham Park, 
Kent, Chemist. 

1887. Teanhy, G. W. A-, Elvin Lodge, East Dereham, 

Noriolk, Analytical Cheinist. 

1899. Teas, Wm. Holmes, Marion, Va., U.S.A., Chemist. 
1913. Tebbutt, Oswold N., 4, Salisbury Villas, Cambridge, 

Cement Works Manager 

O.M. Teed, Dr. F. L., Chem. Laby., 9, Minring Lane, 
Irtmdon; E.C., Analytical Chemist. 

1905. Teeple, Dr. J. P 4 ., CO, East 4l8t Street, New York 

C^ty, D. 8 .A., Director. 

1904. Teller, George I*, 31, North State Street, Chicago, 

111., U.S.A., Cliemist. 

1906. Tempany, Dr. Harold A., Government Laboratory, 

St. John’s, Antigua, West Indies, Analyst. 

1913. Tennant, C. A., 0/0 C. Tennant Sons and Co, (Mon- 
treal), Ltd., C.P.R, Tel. Chambers, Montreal, 
Canada, Chemietd Importer and Agent. 

884. Tennant, Jas., Fairlie, Ayrehire, l^ead and Colour 
Manufacturer. 

913. Tejnanl, Bobt., 9, Prince’s Square, Strathbupgo, 
Glasgow, Analytical Chemist. 

896. Te^Ue, Geo. P., o/o Southern Cotton Oil Co,, 
^16, Bay Street East, Savannah, Ga., OB,A,, 
Chemist. 

908. Terleski, Fred. H.. 11, OaUands Eoad, Keraal, 
Manchester, Technical Cheinist. 

911. Te^ey, Augustus G., c/o The Limmer Aspbalte 
Paving Co., Ltd., Leamonth . Wharf, Orchard 
Place, Blackwall, E., Clieznist. 

Tern, Hul^rt I*., (Journals) Fairfield House, 
"fook Rood, FaUowfidd, lUhmohester ; and 
Avenu^ Moiichester, 
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O.M. Tervet, R., 68, Windsor Road, Leyton. Essex, 
Oil Works Manager. 

1893. Tetley, C. F., Messrs. Jos. Tetley and Son, The 

Brewery, Leeds, Brewer. 

1903. Thatcher, Ed. J., The Manor House, Chew Magna, 
near Bristol, Merchant and Manufacturer. 

1909. Thaxter, Gerald N., c/o Brewer and Co., Worcester, 

Maas., U.S.A., Chemist. 

1908. Theis, Dr. Friwlnch 0., Konigsteinerstrasse 60, 
HoShst a /Main, Germany, Chemist. 

1910. Thom, T. Mathieson, Woodlands, Cheshunt, Herts, 

(%emical Engineer. 

1908. Thom, Wm. H., 1024, Doverconrt Rood, Toronto, 

Canada, Chemist. 

1911. Thomas, D. Hibbert, 56, Waun Road, Morriston, 

Glamorganshire, Chemical Works Manager. 

1912. Thomas, Frederick, c/o Williams Bros, and Co., 

Colour ManufactnierB, Hounslow, Middlesex, 
Chemist and Works Manager. 

1894. Thon^, H. Rnsaell, Broad Plain Soap Works, 

Bristol, Soap Manufacturer. 

1909. Thomas, John, Highfield, Brettell Lane, near 

Stourbridge, Analytical Chemist. 

1902. Thomas, Nehemiah M., Wellesley Road, Pymble, 

N.S.W., Australia, Inspector. 

1901. TuMnas, Octavius, Uas and Water Offices, Pentre, 
Glamorganshire, Gas and Water Engineer. 

1908. Thomas, Oswald J. D., c/o Canada Cement Co., 

litd., Plant No. 3, Hull, Quebec, Canada, Ana- 
lytical Chemist. 

1888. Thomas, S. Percy, c /o Baird and Tatlock, 14, Cross 
Street, Hatton Garden, London, E.C., Technical 
Chemist. 

1898. Thomas, Wm. Harrison, jun., c/o The Apponang 
Co., Apponang, R.I., U.S.A., Printworlcs Chemist. 

1905. Thomlinson, Wm., Seaton Carew Ironworks, West 
Hartlepool, Ironmaster. 

1905. Thompson, Alf. J., c/o R. W. Greeff and Co., 
Thames House, Queen Street Place, London, 
E.C., Chemical Merchant. 

1^5. Thompson, Prof. C^laude M., 38, Park Place, Cardiff, 
Professor of Clhemistry. 

1898. Thompson, Edw. C., Froyle House, 42, Westcombe 

Park Road, Blackheath, S.E., Manufacturing 
Chemist. 

1909. Thompson, Edwin, 25, Befton Drive, Liverpool, 

Manniacturing (Chemist. 

1914. Thompson, F. C., 183, Hyde Park Road, Leeds, 
Demonstrator in leather Industries Department. 
1893. Thom]^on, G. Rudd, 60, Dock Street, Newport, 
Mon., Analytical and Consulting Chemist. 

1895. Thompson, Gustave W., 129, York Street, Brooklyn, 

N.Y.. U.S.A., Chemist. 

1913- Thompson, Howard, 52, Church Road, Northwich, 
Cheshire, Analytical Chemist. 

1907. Thompson, Jas. G., DoDegall Quay Mills, Belfast, 
Ireland, Corn Miller. 

1903. Thompson, Jno. T., Orporation Sewage Works, 

Knostrop, Leeds, Analyst. 

1912. Thompeon, Kenworthy J., 644, Mabbett Avenue, 
Milwaukee, Wia., U.S.A., Chemist, Federal 
Rubber Works. 

1907. Thompson, Milton S., 72, Broad Street, Boston, 
Mass., U.S.A., Manufacturer. 

O.M. Thompson, W. P., Patent Office, 6, Lord Street, 
Liverpool, Patent Agent. 

1896. Thomsen, Alonzo L., Maryland Club, 1, East Eager 

Street, Baltimore, Md., U.S.A., Manufacturing 
Chemist. 

1884. Thomson, G. Carmthers, 53, Bedford Road, Rock 
Ferry, Birkenhead, Engineer. 

1907. Thomson, H. N., United Verde Smelter, Clarkdale, 
Arizona, U.S.A., Metallurgist. 

1891. Thomson, Jas. M., Royal Gunpowder Factory, and 
( Jnls.) Powder Mill Lane, W^tham Abbey, Essex, 
Manager (Cordite Branch). 

1884. Thomson, Bobt T., 156, Bath Street, Glasgow, 
Analytical Chemist. 

1899. Thomson, Thos., o/o Waterproofing Co., Barrhead, 

near Glasgow, Manufaotum. 
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O.M. Thomson, W., Royal Inatitntion Laborat^, 79a, 
Prinoess Street, Manchester, Analytical and 
Consultini: Oiemist. 

1890. Thomson, Wm. Thos., Royal Gunpowder Factory, 
and (Jnls.) The Rowans, Honey Lane, Waltham 
Abbey, Essei, Explosives Chemist. 

1902. Thorburn, Jaa., 30, Cromarlie Avenue, Newlands, 

- Glasgow, Analytical Chemist. 

1910. Theme, Carl B., o/o Riordan Paper ^., Hawkes- 
bury, Ontario, Canada, Manager. 

O.M. Thome, Dr. L T., Highlands, The Crescent, Belmont, 
Surrey, and (Journals) Southampton Wharf, 
Battersea, 8.W., Technical Chemist. 

1907. Thomewell, A. R., 163, Rood End Road, Oldbury, 

Birmingham, Works Chemist. 

O.M. Thomeyeroft, Wallace, (Jnls.) Plean House, Plean, 
Stirung, and 113, St. Vincent Street, Glasgow, 
Technical Chemist. 

1904. Thomley, Thomas, 19, Hope Street, Glasgow, 

Chemical Manufacturer. 

1887. Thornton, H., Redboum, Ashford, Middlesex, 
Analytical Chemist. 

1899. Thornton, Wm., c/o J. S. MaoArthur and Co., 

Porcupine, North Ontario, Canada, Chemist. 
1895. Thorp, Dr. Frank H., Mass. Inst, of Technology, 
Boston, Mass., U.S.A., Assistant Professor of 
Industrial Chemistry. 

1906. Thorp, Walter, SorrentoviUe, Dalkey, Co. Dublin, j 

Ireland, Analytical Chemist. 

O.M. Thorpe, Sir Edward, C.B., P.R.S., WhinfieM, 
Salcombe, South Devon, Professor of Chemistry. 

1905. Thorpe, Prof. J. P., F.R.S., The Imperial College, 

South Kensington, London, S.W., Professor of 
Organic Chemistry. 

1905. Thresh, Dr. John C., Chelmsford, Essex, Medical 
Officer of Health and Sanitary Expert. 

1898. Thumauer, Dr. Gustav, c/o Aurora Metal Co., 
Aurora, 111., U.S.A., Chemist. 

1904. Thurston, Axor, Grand Rapids, Ohio, D.S.A., 
Chemist 

1904. Tickle. Thos., Laboratory, 83, Queen Street, Exeter, 
Analyst. 

1913. Tilbum, Charles, The Australian Explosives and 
Chemical Co., Ltd., Deer Park, Vio., Australia, 
Works Manager and Explosives Chemist. 

1908. Tillberg, Erik W., Westervik, Sweden, Extract 

Manufacturer. 

1900. Tilley, Jaa. W., 95 a. Southwark Street, London, 

S.E., Research Chemist 

1900. TiUson, Henry E, 5946, Christian Street, Phila- 

delphia, Pa., U.S.A., Dyer. 

1901. Timmans, W. G., The Basford Chemical Co., Ltd., 

Basford, Nottinghamu Chemical Manufacturer. 
1894. Tipler, Fred. C., 2, Wellington Villas, Crewe, 
Analytical Chemist. 

1907. Tischbein, Dr. Robert, The Heyden Chemical 

Work8, Garfield, N.J., U.S.A., Chemist. 

1894. Toch, Maximilian, 320, Filth Avenue, New York 
City, 11.8. A., Chemist. 

1915. Tocher, Dr. J. P., Crown Mansions, Union Street, 
Aberdeen, Public Analyst. 

1886. Todd, A. M., o/o The A. M. Todd Co., Ealamaeoo, 
Mich., U.8X, Manufacturing Chemist and 
Distiller of Esswtial Oils. 

1911. Todd, Fred W., Gunpowder Works, Tonbridge, 
Kent, Chemist. 

1913. Tomlinson, George G., Anglo-ChOian Nitrate and 

Railway Co., Tocopilla, Chile, South America, 
Chemist. 

1914. Tompkin, Albert, IJII, Lenton Boulevard, Notting- 

ham, Pharmacist. 

O.M. Toms, P. Woodland, States Analyst's Office, 
St. Heliers, Jersey, Analytical Chemist. 

1902. Tone, Frank Jerome, e/o The Carborundum Co., 

Niagara FaUi, N.Y., U.S.A., Manager. 

1909. Tonry. Wm. S., Passaic Street, near Elm Street, 
Maywood, NJ., D.S.A., Chemical Engineer. ^ 3 


1913. Toppin, Richmond D., Millett Street, Hnrstville, 
Sydney, N.S.W., Chenust. 

1907. Torrey, Dr. Joseph, Cnugie Lea, Blnnddlsands, 
livorpo^ Engineer. 

O.M. Towers, J. W., Widnea, Lancashire, Analytical 
Chemist. 

1907. Towler, A. E., o/o Sulphide Corporatiem, Cockle 
Creek, N.S.W., Australia, Chemist. 

1916. Townsend, Clinton P., 918, F. St. N.W., Washington, 
D.C., U.S.A., Patent liwyer. 

1897. Towse, Walter, Elswick Leather WoAs, Newcastle. 
on-T;^e, Technical Chemist. 

1904. Toyne, F^ds D., o/o Kelsal, and Kemp, Ltd., 
Woodhonse Mills, Norden, near Rochdale, 
Chemist. 

1899. Trantom, Dr. Wm., Boras, GrappenhsU, neat 

Warrington, Chemist. , 

1894. Traphagen, Dr. Frank W., Colorado School oi 

Mmes, Golden, Cola, D.S.A., Professor of 
MetsUnigy and Assaying. 

1900. Traquair, Jno., Ayer, Mass., U.S.A., Analytical 

Chemist. 

1906. Travel!, Norman B., Grosvenor Avenue, Mepperley 
Park, Nottingham, Lace Dresser. 

1893. Travers, Dr. Morris W., F.R.S., 17, Lexham^Caidt r.e, 

London, W. 

1889. Trechmann, A. 0., The Old Palace, Rochester, Kent, 
Cement Msnaiacturer. 

1911. Trechmann, C. T., Warren Cement Works, Hsitle- 
pool. Cement Mannfactnrer. 

1895. Trehsme, F. Gwdym, Wrangbrook, Uanishen, near 

Cardifi, Analytical Chemist. 

1909. Trier, Thorvald G, 237, West 22nd Street, New 
York City, U.S.A., Technioal Chemist. 

1901. Trigger, Oliver, Chem. Dept., Royal Arsenal, 

Woolwich, S.E., Analytical Chenust. 

1898. Tripn, Dr. E. Howard, 3, Milton Road, Bedford 
Scisnoe Master. 

O.M. Trobridge, A,, o/o Trobridge and Co., Ltd., Hewortb 
Shore, Felling-on.Tyne, Technical Chemist. 
1897. Trotman, Sami R., The City Laboratory, 1, Regent 
Street, Nottmgham. City Analyst. 

1887. Tsukiyama, 8., 2nd of No. 2116, Fnkiai-oho, Kobe. 
Japan, Paper Mills (firemist. 

1894. Tucker,»Alei. K., 55, Station Street, Birmingham; 

Met^nigist and Chemist. 

1897. Tucker, Samuel A., Columbia University, New Yorl 
City, U.S.A., Tutor in Industrial Chemist^. 
1838. Tuer, Arthur H., Dot^Ias Hou^ Worthington 
near Wigan, Ajialytical Chemist. 

1903. Tufts, C. G., c/o Semet-Solvay Co., SyracuBe,;^N.Y. 
U.S.A., Chemical Engineer. 

1909. Tulloch, Capt. T. G., Bank Bmldings, St. James 
Street, London, S.W., Director of Publio^Com 

E 're. 

, Wm. F., 0 /o Joseph Watson and Sons, Ltd. 
Whitehall Soap Works, Leeds, Merchant. 

1914, Tungay, Sydney J., Haughton’s Ltd., 30, St. Mari 
at Hill, Ixrndon, E.C., Chemical Engineer. 

1909. Tunks, Dr. F. R., Powder Hills, Tonbridge, Kent 
Mattager. 

19M. Tnnnell, Raymond W., 251, West Walant Lane 
Germantown, Philadelphia, Pa., U.S.A., Mans 
fsetorer. 

1899. Tumbnll, Dr. Andrew, 18, Hsekins Hey, Liverpool 
Consulting Chemist. • ■ 

1888. Tdhibnll, Q. W., Ash Cottage, North Road, Cars 
forth, Lancashire, MetsUnrgical Chemist. 

IMi. Turnbull, K H., Messrs. Turnbull’s (Glasgow) Ltd 
20, Strand Road, Calcutta, India, Chemist. 
18^ Turnbull, W. S., 38, Bath Street, Olaagow, Chemici 
Manu^turer. 


1911. Turner, Prof. A. J., Technical Institute, ByouUi 
Bombay, India, Professor of Chemistiy. 

1902. Turner, Basil, 83, Pitt Street, Sydney, N.S.W 
Ansbalia, HetaUurgist. 

1902 Turner, Jos., o/o Read HoUkbiy and Sons, Ltd 
and (jnla.) Aao House, Biikby, Haddersfieli 
Chemist. ' 
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1905. Turn«r, Frol Thoouu^ 75» M^dleton Hall Road, 
King’s Kortoa, Birmingham, Professor of Metal- 
lurgy, 

1897. Turney, Fred, N., 12, Dieghem Straat, SavenfcKem, 
near Brussels, BelgiuTn, Leather Dresser. 

1887. Turney, Sir J., Trent Bridge Leather Works, 

Kottiiwham, Turner. 

1908. Tum^ Thos. W., c/o Atlas Preaervative Co., 
Windmill Lane, Deptford, S.E., Works Chemist. 
1905. Tutwiler, Carra^on C., Real Estate Trust Building, 
Philadelphia, iHk, U.S. A., Consulting Gas Chemist. 

1890. Tweedy, Jaa., 245, Burdefct Road, limehouse, E., 

Metollnrgioal Chemist. 

1905. Twigg, Geo. P.* 57, Val Plaiaani, St. Hcliers, 
Jersey, Gas Works Chemist. 

1891. TwitchelI.E., Wyoming, Ohio, U.S.A., Candle Works 

Manager. 

1913. Twomey, Jerome, 21, Onslow Road, Elm Park, 
Liverpool, R^earch Chemist. 

D.M. Twynam, T.. Wynyard House, Coatham Road, 
Redcar, Yorks, Metallurgist. 

L904. Tyler, Chas, R., c/o Dr. Francis Wyatt, 402, 
West 23rd Street, New York City, U.S.A., 
Analytical Chemist. 

3.M. Typke, P. G. W., Lawn House, New Malden, 
Surrey, Chemical Manufacturer. 

D.M. Tyrer, Thos., Stirling Chemical Works, Stratford, 
E. ; and (Journals) 14, Sandwell Mansions, West 
End lAne. N.W„ Chemical Manufacturer. 


u 

907. Udal, John P., Bellevue Road, Durban, Natal, 
Engineer. 

.894. Uhlig, E. 0., Citmens’ Gas Works, Fifth and Hoyt 
Streets, Brooklyn, N.Y., U.S.A., Chemist. 

900. Uhlig, W. C., afo Hygeia Distilled Water Co., 
349. West 12th Street* New York City, U.S.A., 
Chemist. 

).M. Umney, C., Fembrake, Brankaome Wood Road, 
Bournemouth ; and (Journals) 48, Southwark 
Street, London, S.E., Manufacturing Chemist. 

905. Umn^, John 0., 48, Southwark Street, London, 
S.E., Wholesale Druggist. 

889. Underhill, Thos. J., 53,l^Dercost Road, Tulse Hill, 
S.W., Inspector of Stores. 

885. Underwood, G. R., 10, Emerson Steeet, Peabody, 
M ass., U.S.A., Glue Works Chemist. 

904. Uyeda, Toyokitsu, 54, Matsugayecho Kitaku, Osaka, 
Japan, Chemist. 
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911. Vakil, ^Kambram H., No. 6, Santa Cruz, Bombay, 
* India, Chemist. 

896. Van der Linde, Harold, o/o Century Rubber CJo., 
Plainfield, N.J., U.S.A., President. 

895. Vaqderpoel, Dr. Frank, 175, Park Avenue, Oranffe. 
N.J., U.S.A., Chemist. 

903. Van Dyck, Edwin M., 57, Greene Street, New York 
Ci^, U.S. A., Chemist and lokMa^er. 

397. Van Gelder, Arthur P., o/o Hercules Powder Co,, 
Kenvih N.J., U.S.A., Superintendent. 

391, Van Gimdy, Chas. P., Laboratory, B. and 0. R. R. 
®^timore, Md., U.S.A., MetiJOargical Chemist. 

396. Van Laer, Norbert, Truman's Brewery, Burton-on- 

Trwt, Brewer Chemist. 

397. Van Marken, J. C., 10, Amalia Straat, The Hague, 

Holland, Chemical Engineer. 

388. Vargas-Vergara, J. M., Apartado No. 120, Bogota, 
V,. Colombia, S. America, Metallurgical Chemist. 

JjO. Vaw, David, Gas Works, Perth, Manager. 

>15. Vaughan, F. W., H. R, Vaughan and Co., Ltd., 
South Shore Road, Gat^Md-on-Tyne, Roofing 
Pelt M«k&etaier. 

2. Ve^resB, Smest W. S., c/o Messrs. Lever Bros., 
Kabodiiki Kauha, P.O. Box Sannomlya 174, 
Kobe, JapMt, Oil Mill laager. 


1898. Verity, Ben., 550, Hood Street, Fall Rivw, Mass. 

U.S.A., Print Works Chemist. 

1904. Veraon, Dr. R. H., 65, Rhatelstraase, Zurich, 
^ Switzerland, Chemical Engineer. 

1908. ViiAers, Benj. Threlfall, Gascoigne Street, Boar Lane, 
Leeds, Oil Merchant. 

O.M. Vickers, Wm., c/o Thos. Vickers and Sons, Miles 
F^i’ting, Manchester, Chemical Manufaoturer. 

1907. VietmghotScheel, Dr. Karl Freiherr von, 

Oirmiker-Zeitung,” Cothen (Anhalt), Germany, 
Editor in Chief. ^ 

1908. View®, Dr. Walter, Ganghoferstraeae 11, Frankfurt 

a/M., Germany, Chemist. 

1909. Virolleaud, Leopold, 3, Rue de Paris, St. 'Denis, 

Seine, France, Chemical Engineer. 

1897. Vlies, Leonard E., Belmont, Gowan Road, Alexandra 
Park, Manchester. 

O.M. Voelcker, E. VV., 1, Tudor Street, London, E.C., 
Analytical and Consulting Chemist, 

1887, Voelcker, Dr. J. A., 20, Upper Phillimore Gardens, 
Kensington, W., Agrieuitural Chemist. 

1897. Vogel, Julius L. F., Parliament Mansions, Victoria 
Street, Westminster, S.W., Engineer. 

1899. Vogeler, Gustav, 17, Philpot Lane, London, E.C., 

Merchant. 

1897. Voorhees, Louis A., Ill, Carroll Place, New Bruns- 
wick, N.J., U.S.A., Agricultural Chemist. 

1899. Voorhees, Samuel S., Bureau of Standards, Wash- 
ington. D.C., U.S.A., Chemist. 

1915. Voree, L. D., c/o Pennsylvania Salt Manufacturing 
(^.. Wyandotte, Mich., U.S.A., Superintendent. 
1902. Vorisek, ]>. Anton, College of Pharmacy, 115— 119, 
West 68th Street, New York City, U.8.A., 
Instructor. 

1899. Voss, Walter A., Carlton Chemical Works, Glengall 
Road, Millwall, E., Manufacturing Chemist. 
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1896. Wachtel, Gregory, Alexandrowski Prospect 15, 

Petrograd, Russia, Chemical Engineer. 

1905. Waddell, Montgomery, 30, Churw Street, New 
York City, U.S. A., Consulting Engineer. 

1911. Waddock, Wm. P., 666, Harris Street, Ultimo, 
Sydney, N.S.W., Milk Analyst. 

1913. Wade, Albert J., 21, Bengal Road, Ilford, E., Sugar 
Analyst. 

; 1902. Wade, Frank. 26, St. Ronan’s Avenue, Sonthsea, 
Analytical Chemist. 

1890. Wade, Jas. L., 28, West Kensington Gardens, 
liondon, W., Chemical Manufacturer. 

1889. Wadman, W. E., 102, Lord Avenue, Bayonne, N.J., 
U.S.A., Manufacturing Chemist. 

1911. Waele, Armand de, c/o Linoleum Manufacturing 
Co., Staines, Technical Chemist. 

1897. Wagner, Dr. Theodore B., Room 2229, 17, Battery 

Place, New York City, U.S.A., Chemist. 

1893. Wagner, W. G., 12, North Common Road, Ealing, 
W., Manufacturing Chemist. 

1906. Wahl, Dr. Robert, 1135 — 1147, Fullerton Avenue, 
Chicago, HI., U.S.A., President, Brewers* School. 
1895. Wainwright, Wm., c/o Spooner and Bailey, Manure 
Works, Eling, near Southampton, Chemist. 

1908. Wait, Douglas, o/o R. Gay and Co., Ltd., I^ng- 
thome Works, Stratford Market, London, E. 
Analytical Chemist. 

1899. Wakefield, Wm. C., Mill Street East, Savile Town, 
Dewsbury, Cbenucal Manufacturer. 

1916. Waldo, Dr. Leonard, 49, Wall Street, New York 
City, U.S.A., Consulting Engineer. 

1895. Waldstein, Dr. Martin E., 23, Broadwater Down, 
Tonbridge Wells, Kent, Manufacturing Chemist. 
1887. Walker, Archibald, Newark Castle, Ayr, Scotland, 
DistUler. 

1916. Walker, Arthur, “^Woodboume,” Ancaster Road, 
Far Headingley, Leeds, Chemical Manufacturer. 
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1913. Walker, F. H., jnn., 3, Stannington GroTe, Heaton, 

Newcastle-on-Tyne, Technieal Chemist. 

1914. Walker, Fred. W., Roeemont, Bath Street, Saltbum, 

Yorlu, Analytical Chemist. 

1908. Walker, George, c/o Bnxmah Oil Co., Ltd., P.O. Box 
67, ^ngooD, Burmah, Analytical Chemist. 

1913. Walker, Henry, 10, Melrose Terrace, West Kensing- 
ton Park, London, W., Chemical Engineer. 

1897. Walker, H. V., 193, Lincoln Avenue, Newark, «.J. 
U.8.A., Chemist. 

1894. Walker, Prol Jas., D.So., F.R.S., 6, Wester Ccatea 

Roa^ Edinburgh, Professor of Chemistry 
(University of Edinburgh). 

1897. Walker, Jas. W., Marine Lodge, Irvine, Scotland, 
Chemical Manufacturer. 

1906. Walker, Jas. W., Farley, Oakamoor, Stoke-on-Trent, 
Assayer. . 

1902. Walker, Jno. H., Gourepore Works, Naihati, 
E.B.S.R., Bengal, India, Chemist. 

1910. Walker, John S., Hiratsuka, Sagami, Japan, 
Explosives Chemist. 

1884. Walker, S. R., Fern Bank, Starling Road, Radcline, 
Manoheater, Foreman Dyer. 

1912. Walker, Prof. W. 0., Dept, of Chemistry, School 

of Mining, Kingston, Ont., Canada, Professor of 
Chemistry. 

1895. Walker, W. Sloane, c/o Walker, Ltd., lithcrland, 

near Liverpool, Tanner. 

1897. Wallace, Edwin C.. 92, Corey Street, West Roxbnry, 
Mass., U.S.A, Chemist. 

1883. Wallace, Robert, 20, Murrajrfield Avenae, Edin. 
burgh. Distiller. 

1897. Wallace, Robt. A., 66, Holland Road, London, W., 
Chemical Manufacturer. 

O.U. Waller, Dr. Elwyn, 7, Franklin Place, Morristown, 
N.J., U.S.A., Professor of Chemistry. 

1906. Wallerstein, Loo, 171, M^son Avenue, New York 
City, U.S.A., Chemist. 

1899. Wallersteio, Dr. Max, 171, Madison Avenue, New 
York City, U.S.A., Chemist. 

1913. Walmsley, Samuel R., c/o Chillagoe, Ltd., Forsayth, 

North Queensland, Australia, Assayer. 

1886. Walsh, F, T., 12, Valentine Street, West Newton, 
Mass., U.S.A., Colour IVinter. 

1901. Walsh, Lionel 0. P., c /o Dominion Tar and Chemical 

Co., Ltd., Sydney, Cape Breton, C'anada, Chemist. 

1903. Walsh, Peter H., P.O. Box 569, Magog, Quebec, 

Canada, Analylrical Chemist. 

1904, Walther. Wm., Holzapfel’s Compositions Co., Ltd., 

Heworth Shore, Felling-on-Tyne, Chemist and 
Works Manager. 

1908. Walton, Robert H., Railway Stores, Eveicigh, 
Sydney, N.S.W,, Analyst, 

1902. Walton, Thos. U., Colonial Sugar Refining Co., Ltd, 

O’Connell Street, Sydney, N.S.W., Australia, 
Analytical Chemist. 

1911. Walton, Wm. Keighley, Beecbwood, Upper Rushton 
Road, Thombury, Bradford, Analyst. 

1896. Want, W. Philip, 194— 200, Bishopsgate, London, 
E.^, Pharmacist and Edtor. 

1901. Warburton, Frank, 50, Rosebery Rood, Musweli 
Hill, K., Manager. 

1904. Warburton, George H., 75, Mill Lane, West Hamp- 
stead, N.\^ Analytical Chemist. 

1896. Warburton, ^os., Ratblin, Birch Hall liWie, 
Rusholme, Manchester, Chemist. 

O.M. Wai^ Geo., Messrs, Hirst, Brooke, and Hirst, Ltd., 
Millgarth Mills, Leeds, Chemical Manufacturer. 
1891. Ward, G. J., Hallam Fields, Ilkeston, Notts, 
Civil Engineer. 

1898. Ward, John, Bamstone Blue Lias Lime Co., Ltd., 

Barnstone, Notts, Manager. 

1899. Ward, Wm. J., 28, Sefton Road, Sale, Manch^ter, 

Chemist. 

1908. Wardleworth, Theo. H., 32, St. Gabriel Street, 
Montreal, Canada, Manufacturing Chemist. 
1002. Waring, W. Geo., Webb _City, Mo., n.S.A., Metal- 
lurgical Chemist. 

1913, Warner, Arthur L. D., P.O. Box 208, Edgewater, 
K.J*t U.S.A, Sugar Refiner. 


1899. Wames, Arthur R., 13 — 17, Green I«ie, Hull, 
Consulting Technical Chemist. 

1912. Warren, E. Bruce, o/o Indian Rubber and Gutta 
Percha Telegraph Works Co., Sflvertown, E., 
Coasting i^lytical Chemist. 

1890. Warren, FUke, c /o S. D. Warren and Co., Laborotoiy, 
Cumberland Mills, Maine, U.S,A., Paper Manu- 
facturer. -n r. A. 

1901. Warren, Jno. E., Eagle Chemical Works, Baronester 

Street, Poplar, E., Tar Distiller. 

1912. Warriner, C. B., c/o U.S. Government, Honolulu, 

H.T., U.S.A., Analyst and Bacteriologist. 

1911. Washburn, Frank S., (Jnls.) c/o American Cynamid 
Co., Niagara Falls, Ont., Canada, President^ 
American Cynamid Co. 

1913. Wassmer.Dr. Eugene, Bonlevarddela Tour, GencTa 

Chemist. ■ ^ , 

1885. Waterlall, W. B., o/o Avon Manure Co., Bristol ; 
and (Journals) Thirlmero, ClaTering Road 
Redland, Bristol, Manure Manufacturer. > 

1902. Watkins, E. J., 72, King’s Road, Peokham, S.E. 

Works Chemist. • „ , , 

1898. Watkins, Willard H., o/o Schoellkopf, Hartford 
and Hanna Co.. P.O. Drawer 57, Bufialo, N.Y. 
U.S.A., Chemist. 

1894. Watmough, Benj., c/o Brotherton and Co., Ltd. 

Ammonia Works, Wakefield, Chemist. 

1884. Wateon, Chaa, Rose Bank, School Road, Moseley 
Birmingham, Manufacturing Chemist. 

1894. Watson, Chas. Ernest, 33, Oriord Road, St. Anne’ 
on Sea, Lancashire, Chemical Assistant. 

1908. Watson, C. I. Wilkinson, c/o Wailuku Sugar Co, 
Wailuku, Mani, Hawaiian Islands, Chemist. 
1901. Watson, Herbert J., 64, Peel House Lane, Widnei 
Chemist. 

1894. Watson, Jas., Tyne View, Hebbum-on-Tyns 
Alkali Works Manager. ^ t.v , 

1891. Watson, Jno., tangdon, Beaconsfield Road, Blact 
heath, 8.E., Analytical Chemist. 

O.M. Watson, Jno. C., farwell Bleachpry, Lanienci 
Maes., U.S.A., Printworks Chemist. 

O.M. Watt, A., o/o Maofie and Sons, 34, Moorfield 
Liverpool, Sugar Works Chemist. 

1901. Watt, Francis L., City Mart Building, 6, Hamilto 
Street, Sydney, H.S.Wb Australia, Analytic; 
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1906. Watt, Dr. H. E., Blandfield Chemical Works, Whea 
field ^ad, Edinburgh, Chemist. 

1893. Watts, Jno. Isaac, Fairleigh, Hartford, Cheshir 
Alkali Works Manager. ' 

1908. Watte, Jno. Wm., Newcastle Xar Works, Blaydo) 


on-’Tyne, Manager, 

1907. Waumsley, Harry, 12, Rowhill Mansions, Clapto 
N.E., Chemical Engineer. 

1903. Wayland, Wm. A., 12, Albert Road, Brookley, S.I 

Mannfaoturing Chemist. 

1906. Webb. Frank H., 7, Dustin Street, Haverhill, Mas 
U.S.A., Chemist. 

1905. Webber, W. J., 40, Central Str^t, Boston, Mas 

U.S.A., Manufartnring Chdmist. 

1912. Weber, Dr. Mai G., 151, Water Street, Per 
Amboy, N.J., U.S.A., Works Manager. 

1901. Webster, Goo. J., P.O. Box 1003, Marquette, Mid 

U.S.A., Secretary. 

1906. WeddeD, George, 20, Grainger Street yfpt. Ne 

casUe-on-T^e, Mannfactniing Chomin. 

1904. Wedekind, Rud., Uerdin^n, Niederrhein, Gorman 

Manufacturer of Alizarin and Blohromat^. 

1897. Wedge, Utlw, Ardmore, Pa., U.S.A., Chemist. 

1902. Weed, Hy. T., 962, Ocean Avenue, Brooklyn, S- 
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)KVEL0MKNT of GHFMtCAL INDUSTRY 
IN CANADA. 

RY T. Jf. WARDLEWORTH. 

Canadian Section of the Society of 
hemical Industry at its opening meeting 
•(.r the season 1914 — 15 finds the interests it 
•(•presents in a position not likely to ccciir for 
I, limy a iong decade. Supplies of very necessary 
uiaterials can no longer be secured from their 
ii!:iual sources, and we are compelled not only to 
look elsewhere for the goods, but to fake steps 
ftiat such a contingency does not arise again, 
liV seeing to what extent, we can provide such 
pkidiicts in our own country, which is so rich in 
natural resources. • 

It would appear, therefore, that our Society is 
fulfilling its functions in a most pronounced way, 
when it takes upon itself the task of ascertaining 
to ivhat extent the chemical industries of the 
country can best be helped, anrLa« far as possible 
extended, to meet the needs of the present and 
the greater demands of the future. We may have 
to ask our Government to assist us in this work, 
and wc believe we shall have a sympathetic 
hearing when wc present our clauns. 

No nation has been able to compete against the 
[Scientifically managed inaiiufac'tures of Germany, 
many of the most important of wliich were 
originally instituted in Kngland, France, or tlie 
United States. No other country can boast of a 
single business combination, comprising three firms 
(the chemical factories of Klberfeld, Ludwigshafen, 
and Treptow). which employs over seven hundred 
(|iinlified chemists. And yet, in spite of the unique 
facilities already afforded by (Jormuny for the 
iirosecution of puiv science, furthor aid has been 
loniai^efl and granted. The German govern- 
iiient lias for many ye.ar.s endowed the unlvei*sjlies 
and technical schools — wdiich indeed arc under 
the direct control of the Stale — with annual sums 
vastly grea.ter than those applied to similar 
purposes in England. In addition to this indirect 
method of furthering the progress of science, a 
Society for the Promotion of Science has recently 
been constituted. 

,The society in question is the Kaiser-Wilhelm 
Society, which defines in its first statute it.s 
primary object: "To promote the sciences, 
especially by the foundation and support of 
^scientific institutes of research.” The incuine of 
Uie society, subscribed by prix’^ate individuals or 
firms, will be devoted to the establislunent of 
Aistitutes of research in which distinguished 
investigators in the various branche.s of science 
[rill be afi'orded facilities and means for the prose- 
nition of their chosen problems. 

In prosperous times, the Canadian manufacturer 
binks that he has no need of scientific assistance : 
n times of bad trade he believes that he cannot 
mbrei it. 

As a country Canada i.s blessed with manifold 
latural advantages — our mines give us arsenic, 
^timony, cobalt, nickel, copper, platinum, osmir- 
'jium. gold, phosphates, magnesite, silver, 
bromnim, tungsten, molybdenum, barytes, mica, 
;raphite, asbestos, lime, salt, shale, and coal. There 
5 no reason why many of the metals should not 
lefined in Canada. Why should all our crude 
iickel go abroad to be purified ? Why should 
not make our own copper sulphate — hundreds 


of tons of which arc imported every year ? Phos- 
phatic reck with all its possibilities is to be found 
in large quantities within a hundred miles of 
Montreal. Tons of magnesium carbonate and 
calcined magnesia ai*e imported every year : yet 
we have large supplies of the crude material 
u-ithln easy reach of Jlontrcal. There is a very 
laige deposit of fine gra^lc magnesia near Ottawa 
which Ls suttatdc for many purposes, but would be 
peculiarly adapted for fire-brick were it not for 
the fact that it lacks a small percentage of iron, 
a trace practically, anti this want constitutes the 
difference between an excellent fire-brick magnesia 
and one which is of no value at all. One method 
suggested is simply to add the iron, but it is 
stated that large sums of money have been spent 
in this direction without success. It is a problem 
for tlie younger chemists, who uill turn our 
wonderful deposits of magnesite into a commercial 
proposition of exceeding value if they can only 
find the missing link. There is an ever-increasing 
demand for barium peroxide, and while there are 
large supplies of ban-des in Nova Scotia we do not 

f irbduoe an ounce of the peroxide, bringing it all 
rom England and Germany. Graphite is to be 
found here, and a^s the price of pencils is likely to 
be advanced, would it not be worth while to pay 
attention to the compounding of graphite for 
making pencils ? If we are siiccessful we may be 
sure our wood workere would do the rest. vVhv 
should our phosphorus'go abroad and come back 
in the form of phosphoric acid, the various phos- 
phates, phosphides, and hypophosphites, at enoP 
mously enhanced prices ? In Nova Scotia, it is 
said there are enormous deposit.s of shale, now the 
subject of financial development. Instead of 
shipping the shale, why should we not make the 
finished products? It is true that we are doing 
something practical with our salt deposits, but it 
seems to me that our enormous imports of bleach 
ought to suggest a great extension of this work. 

Turning to wood products, we now make wood 
alcohol, accUme, acetic acid, acetates of lime and 
soda, and formaldehyde. Why cannot we make 
also glacial acetic acid ? We produce the 80% 
ac'id, but import the 00%. 

In some direndions ue are doing well — the 
calcium carbhle industry is well established, and 
wo are beginning to supply the world, thanks tt» 
our supplies of ’ raw materials, our magnificent 
water powers, and the initiative and energy of the 
inamifacturcre. The same company is about to 
produce fcrrf»-silic<ni, and it will he on the market 
at an early date. We may expect cyanamide and 
prebably other products from atmospheric nitrogen 
ill the near future. 

We also pixHluce. and produce well, commercial 
sulphuric, liydrochloric, and nitric acids, but we 
do not make as nnich use of this fact as we might 
in other branches of chemical industry by the 
production of resulting compounds. 

Glvcerin we now lefine in two centres, Montreal 
and 'Toronto, and excellent results are given by 
both factories. 

Ethyl alcohol is also produced in llus country 
—a fact appreciated by many of our members — 
but it seems to me that it is our duty to ask the 
Government for the privilege of free alcohol for 
technical purposes. It is said that the refusal of 
the British Government to give permission for the 
use of free alcohol to the infant aniline industry 
was the main cause of its decline and transfer to 
Germany, I have been informed tliat the Govern- 
ment is in many respects favourable to duty-free 
alcohol for chemical manufactures, but those who 
apply to the Government will have to be very 
explicit in their reasons for wanting duty-free 
alcohol. Would it not be possible, while dealmg 
with, this question, to know more of the develop- 
ment of ethyl alcohol from sawdust ? Under the 
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head of alcohol, would it not be withm leftson to 
ask the Goveininent to make aiTangements where- 
by manufacturers in this country could use the 
fusel oil, most of which is now sent to the States 
and comes back to us as “ banana od, so largely 
used by the bronze paint people, and also as 
amyl acetate? , , , .1 

We are as a country very short of potash as a 
nroduct. In the past we used to produce a large 
uuantity of potassium carbonate,^ but this seems 
to have faUen olt considerably ot late years, due 
orohably to the fact that so much of the country 
has been cleared that there is not now the same 
opportunity of collecting the ashes as in the old 
days. At the same time we have recently heard 
of a process for getting potash from sawdust, but 
as the yield is only about a%, it ts to be te^d 
that the process would not be prohtahle. iUe 
utilisation of sawdust as a basis for the manuf^tui'e 
of either potesh or oxalic acid nught be seriously 
considered, as we have abundant supphes of taw 
uiatetial, wluch at the present time constjtutos 
nothing but an annoying problem to the producer's. 
Another source of potash available to us at the 
present time is felspar. We believe there are lai-ge 
deposits of felspar in the ueighlmurhood ol kmgs- 
lon, conUining about of poteh, and the 

problem is to extract this on a satisfartory ba^ts. 
1 have recently come in contact uith another 
process which appears to be successful. AJtbougJi 
with, a very much higher clftss of material 
which coiney from somewhere down Uie St. 
itawrence, still in ray opinion it shows that the 
problem may be solved. There is alte the 
prospect ot potash deposits being found m Jinttsli 

'^CArboUc acid is being produced iu ditlerent parts 
of the Dominion, but so far as we can learn there 
is no evidence of the production of the Bner grades, 
or of efforts to pi'oduce absolute phenol, and it 
would appear that this is a field which_^miglit be 
cultivated with ’ ' 


cuiuvareu vvicu advantage, because we have very ^ 
large supplies of raw material and the demand for j 
carbolic acid in the Dominion is very considerable. 1 
The making of the liner grades of phenol is a | 
delicate operation, but »e hope that in the near 
future we shall liave olVered to us crystallized : 
carbolic acid ol good quality of Canadian uiauu- ! 

lactiire. , , i 

The paper industry seems to be well covered by | 
the chemcits, but 1 think the maiiufacturei-s cuuld ! 
devote some attention to pai'chment paper in all j 
its forms. We import enormous ipiantities of this | 
article from Europe. As we iiave the priuiary 
materials here in such abundance, it should be 
possible for us to produce, on the spot pairhmetit 
paper equal to any iu the world. 

Ammonia is produced Ui large quantities and of 
excellent quality in the Dominion, but, so far, we 
do not seem ti) have succeeded in making the 
carbonate to compete with eitiier the American 
or the English, and this is a point wJiich 1 think 
might he taken up with advantage by our Canadian 
chemists, as we import large quantities ot this 
particular article. ... 

Allied to the production of ammonia ts the 
naphtUaiene industry, and so fai- we have been 
able to produce a grade ol flake naphthalene which 
compares favouraWy w itb the English and American 
products, but it is open to some objections which 
affect its sale to the general public, in any large 
measure. Hut the maniiractorers hope at an early 
(late to produce not only flake but ball naphthalene 
as well, of an iuipreved quality. 

1 have outlined some ot the lines on which the 
energies of our chemists may be directed for the 
development of the chemical industry in Canada, 
and I feel sure that we are capable in Canada of 
very largely extending the area of our usefulness 
in the domain of chemistry. We must look to the 


Government and our richer citizens for assistance 
to foster research, as 1 am convinced that a great 
deal of the value of the future work will depend 
largelv upon research carried on te-day by our 
maste'c-tliinkers in Canada. We should dwend 
not too much upon the illusive piospa to held out 
by the abrogation of patents or anything of that 
kind, but rather should we look to our younger 
chemists to throw themselves into the iields ol 
earnest work for the improvement ot old processes 
and development of new ones, 

I feel confident that, as we ate the followers ot 
men who have made the forests of Canada ring 
1 with their axe and have not been dismayed by 
' the obstacles opposed to them, we shall Mve 
i the opportunity and the will to exercise our talents 
j and our eneigv for the building up of a greater, 

' a richer, and a constantly progressive chemical 
; industry worthy ol the growing Domimon ot 
. Canada. 

' Discussiox. 

I \lr. Ukubeht j. S. De.v nisox wrote as follows ; — 
i’he chemical industry is one which will 
! probably be more closely affected than any other by 
' the present war, as Germany in particular is noted 
^ for its activity in the chemical sciences and their 
■’ are probably many patents on valuable chemical 
' products and processes which may co^ within 
i the scope of sonre of your members. The value 
! of patent rights' as an incentive to persons 01 
■ firms developing the various arts is not generally 
! realised, but the British Government passed an 
' Act shortly after the declaration ot War whereby 
the British Board ot Trade was empowered tn 
order the avoidance or suspension in whole or in 
part ol any patent, design, or trade mark or iil 
any license under such held by a subject of any 
state at war with His Majesty. ., , , 

The Canadian Government followed suit, but 
the Canada War Measures Act ot IfiU onli 
relates to patents. These Acts have been veiy 
much misquoted and misunderstood in that these 
patents are not thrown open to the public generally, 
but the Commissioner of Patents is empowercii 
to otoer the avoidance or suspension ot any patent 
or license thereuiulor ownhd liy a subject of 1 
state at war with His Alajesty, and he may grant » 
license to anyone applying therefor upon surli 
terms and coudition-s as he may think fit, but h 
iiiav require the applicant to show a bona /Mr 
intent to manufacture or operate under the patcnl 
and that the granting of such license will be in tl» 
general interests ot the country or of a sectioi 
of the couimunitv or of the trade, it is ate 
provided that it a person, during tlio yieriodJ 
such avoidance or suspension should have mam 
j application for and obtained a license, begin 
i to manufacture, use or sell the patented inventim 
j or to operate under a patented process, smi 
I person may continue to so manufacture nr operali 
i the invention without interference and withoui 
having to account to the original owners of tin 
I patents. 

1 It is within the power of the Cominissioner P 
Patents to grant one or moi-e licenses, bht he m»} 
I at his absolute discretion revoke the order » 
i avoidance or suspension and further refuse to* 
i applicants on the ground-thal the public is atroaA 
j being served by license already granted. " 
this manner manutacturei-s desiring to ut™ 
I a special pracess, which will require a considew™ 
I outlay of money or experiment, may be assiite 
; an exclusive license, or at least limitations 
i the granting to othere. 

; In regard to foreign patents, Canadians owii'a 
j patents in any of the belligerent or nenW 
j counteies may rest assured that these will ’ 
: maintained in full force and eflect, even in Germa# 
I or Austria, as the British Government has 
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a license under which members of the Chartered 
Institute, of Patent Agents in Ix)ndon may pay 
any fees necessary for obtaining the grant or 
fnr obtaining the renewal of patents or the 
registration of designs or trade marks or renewal 
of such r^istration in an enemy country. Exist- 
■ iug patents may thus be kept in full force and 
effect or new' applications filed which under the 
various international laws must he filed within 
l ertain clearly defined periods following the filing 
in the home countries. 

Mr- ^liLLS said that the rea.son why Canaria did 
not produce chemicals was largely due to lack of 
knowledge. Canadian markets for chemicals were 
not so large as those of other countries, and 
consequently Canada could not {)ro<luce on the 
scale as Germany, On the other hand 
many chemicals were very liigh in price because 
they were brought from long distances. Therefore, 
while the demand in Canada was not big enough 
to start many industries, yet it should eventually 
))e profitable to develop some lines on a small 
scale. It would not he wise to attempt indnstries 
which necessitated raw materials not easily obtained 
in Canada, for instance the dye industry, but 
a number of small things could be manufactured 
in Canada, and should be attempted at once, 
'rhe raw materials produced in Canada were the 
basic ones, and this was unfortunate in one sense, 
because it meant that the quantities handled had 
to be fairly large ; against that must be put the 
advantage of having the raw material on the 
spot. Sliver nitrate had already been made in 
Canada, and there were many other things of a i 
like nature. C'anada had imported many thinp : 
from Germany merely because they were easily ; 
obtained and not because they could not l)e made ' 
in Canada, i 

Mr. Thoms said that oxalic acid should have 1 
been made from sawdust in Canada long ago. 
Xo country had more sawdust than Canada, and 
caustic soda w'as also plentiful. The great bulk 
of the oxalic acid used in Canada came from 
Germany and wa.s made synthetically. Before 
the war the price had been ffifi.OO per cwt., hut 
almost immediately it had risen to S2H.00, 

Very little silver nitrate w'as imported because 
Canada was one of the largest producers of silver 
in the world, and the nitrate was very e.isi1y 
made- Regarding the alcohol question, the 
fl\ity the Government had demanded was $1.90 
per proof gallon, and $2.40 including war tax. 
Manufacturers of ether and chloroform in the 
1 .8. A., where they had duty-free alcohol, had a 
clioap alcohol of sufficient purity to allow them 
jto make^ ether and chloroform and sell it in Canada 
at a price lower than the cost of the nere.ssary 
Icohol alone. 

Mr. Goodwin suggested that the sawdust 
might be used in making dolls, which ha<l to he 
painted : paraffin wax was used to make the 
[aces. There were in Canada unusual possibilities 
in the supply of the rare elements, such as 
inolybdenum. Was there any reason why they 
!^hould* not- manufacture the iron alloys and other 
P*^^ucts baaed, for example, on molybdenite*, 
sufficient for their own needs, and probably a 
quantity for the itnited States ? The 
to manufacture potash from felspar 
at Kingston had not been very promising up to the 
pi'esent ; but under conditions such as now 
existed it would bring some of the processes within 
reach of a niai^in of profit. Whether conditions 
>'ouid continue for long enough to give them a 
start was the problem. They had been 
rying at Kingston, with good prospects of success, 

^ make the potash contents of felspar available 
or agricultural purposes without extracting it 
tee felspar. Government assistance in 
to extend majiufactutes might be dangerous 


in some ways. For instance, the German 
Government, in order to stimulate beet sugar 
manufacture in Gennaiiy, had given considerable 
rebate upon all sugar exported. Large manu- 
facturers had sold their sugar in foreign markets 
at a lower rate than in home markets. Germany 
also exported great quantities of fruit which 
Great Britain hatl made into jams and exportid 
back, an4 uudei-sold the German.s in their own 
markets. 

Mr. MiLj.Ait said that they could not hope to 
make copper sulphate, the larger part of which 
came from the copper refineries in the United 
Rtates. It was a by-pri)diict of the tank liquor, 
and could be bought for barely the price of the 
<*opper it contained. Ilydroquinone could be 
! produced fairly cheaply. It had risen from 
I $1.00 a pound <o $4-.'^.00 a pound. The trouble 
seemed to be that the gas c*ompanies did not 
make the samfi use of their tar yirodncts as was 
done in Germany. 

Mr. G. W Chadsry said that it wa.s a tremendous 
problem (,o undertake the manufacture of any 
I mah-rials which had involved a great deal of 
I research. They could not expect to go into the 
I market against the Germans without some of 
’ their experience. One way was to start on easy 
things and work up. 

Mr. B. L. Em.slie said that patents in regard 
to felspar as a source of potash liad been numerous, 
but none of them had been really successful. 
The first one granted was in about 1860. The 
TJ.S. Government had appropriated a sum annually 
to be expended in the exploitation' of the actual 
.solution of the potash, so far witli very little 
success. One source of potash was the kelp 
on the Pacific Coast, but tne amount was small 
and in any case could not compete with the 
Gerinaii product. A process had lately been 
introduced at Kingston .is a n^sqlt of which 
it was said that a 50% article would be sold at 
$50.00 a ton. It was questionable if it would b.8 
profitable to omd an expensive plant, becausj 
: as soon as tlie war was over tht) Gorman product 
j would come in again and it would be impn.ssiblc 
I to compete with it. Wood ashes had been quoted 
I as a possible solution, and were extensively used, 
j These might be got from sawdust, which contained 
I potash up to 8% of the ashes. Good hardwood 
: hawl reached 5%, sometimes more, but the average 
' was certainly lower. Just beforo the war a deposit 
; had been reported near Sussex, N.B.. hut a sample 
.^f drUlings had showm only a slight trace of 
potash in it. Recently it had been stated that 
further operations had revealed carnalllte. On 
investigation they had found that there had been 
! no further operations, but a German Potash 
Company believed that those deposits had been 
formed much in the same way as the German 
deposits : tidal waves had come in from the 
Bay of Fundy and evaporated in a dry climate. 
Alunite used as a fertiliser in a mixture wdth 
carnotite had bi^n very successful, and had given 
results fully equal to German salts. 

.Mr. SouTHWORTH said that the cobalt busines-s 
had been a veiy close secret for many years. A 
process leading to cobalt oxide had been worked 
out at Queen’s College and put in operation at their 
own plant and the Coniagas reduction works at 
Thorold. There were many complications. The 
ore contained among other metals, cobalt, nickel, 
silver, and arsenic. A good many of the chemicals 
they were now using were manufactured in 
Canada, but cyanide was not. They were manu- 
facturing a number of products, particularly 
cobalt oxide and cobalt metal, and nickel oxide 
and nickel metal. 

Mr. E. H. Woodworth said that the Canadian 
Kodak Company was now putting metol on the 
market, calling it “ Eloii,” and were supplying 
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part of their own requirements. That hatl 
lowered the price in Canada and the United States 
very materially. Hydroquinone was being: manu- 
factured in the States and could now bo obtaine<l 
in any quantity. The cellulose acetate film was 
still being used, but was likely to be <liscarded 
ill favour of another non-inflamni.able film- Eight 
tons of silver nitrate were used in Canada ea/di 
year. 

Mr. A. Nirghorn said that if a manufacture 
was carried on in Canada under German Patents 
when the terms of peace were arranged, the original 
manufacturer holding a patent would undoubtedly 
be allowed again to enter into competition with the 
manufacturer in a British (’olony who liad obtained 
a partial patent. That was only fair. That 
could be overcome by prohibiting the importation 
of the article or by protection. It was peculiar 
that in Canada the imports totalled nearly three 
hundred million dollars worth more than exports. 
The duty on chemicals, dye.s, and medicines 
averaged under 6% of our total imports, while 
the general tariff for the two last fiscal years was 
something over 10^%. There seemed, therefore, 
room for some prot^tion to be given to their 
young chemical industries. There were physical 
difficulties in the way of manufacturing "some 
things. For instance, molybdenite was mined 
in Canada and dredged at tide-water in Florida. 
The Government could not protect them 
sufficiently to overcome that. There was room 
for the manufacture of several chemicals in a 
small way, but some assistance in the way of 
protection by the Government might be necessary. 

Mr, Jas. Turner said that the reasons why 
England had not been prominent in the dye 
industry were due to non-support of the Govern- 
ment and of the capitalist. There was unlimited 
capital to be had for the dye industry to-day, 
and the Government had taken the matter up. 
In future England would be one of the largest 
producers of aniline dyestuffs and pharmaceutical 
products in the world. They had made a- and 
^'iiaphthol, H and G acids, and such things, 
but had not manufactured a great variety because 
the Germans had dumped their large surplus into 
England the same as sugar. Furthermore, in such 
things as nitrite of soda they could not compete, 
as the Germans made it by the lead process, and 
the English process w’as by sulphur. The litha^e 
and other German by-products had made it 
impossible to compete. The plant where they 
were makii^ ^-naphthol, a-napbthol, H and G 
acids, and Cleve acid ought in 0 — 12 months 
to be able to supply enough dyestuflfs for England 
and the Colonies, but there were some products 
which could not be made on account of com- 
plicated patents. The duty on ethyl alcohol and 
methyl alcohol had been a hindrance to the colour 
industry for a long time, but when free alcohol 
hod been obtainable they had put down one of 
the largest plants in the world for making 
diincthylanLline, Methyl Violet, Malachite Greens, 
etc. They could produce as much basic colours 
as any German manufacturer. If such a plant 
were started in Canada it would mean not only a 
plant for manufacturing dyes, but allied manu- 
factures, such as a distillation plant for coal tar. 
The processes w^ere elaborate and the consumption 
in Canada would not warrant any manufacturer 
putting down such a plant. But some things 
could be manufactured with profit ; benzol and 
nitrobenzol for instance. 

Mr. R. W. Breadner said that so far as he was 
aware, no bonuses were being granted in Gennany 
on sugar, nor did the granting of bonuses ruin 
British refineries. In Canada raw sugar was not 
entitled to entry under the preferential tariff at 
the British preferential rate unless produced 
bn British territory, and imported direct, and 


refined sugar was not entitled to the preferential 
rate unlass it was made from raw sugar produced 
on British territory. 

Mr. T. H. Wardleworth said that the history 
of the sugar question only went back about 100 
years, as regards bounties. These had been 
instituted by Napoleon, and as a result the beet 
sugar manufacture was developed, bounties having 
been given until some ten years ago by Germany, 
Belgium, Russia, and France under convention. 
A few years ago that convention had broken up. 
and there was no bounty system to-day. What- 
ever the result of tliat may have been to the making 
of jams in England, to-day England commanded 
the markets of the entire world in confectionery, 
chocolate, and boiled sugars. From the refuse 
of the sugar beet was produced one of the finest 
carbonates of potash, {h)'9%, and far more suitable 
Ilian any other wlieii a pu^e article wa.s required ; 
it might he made in Canada shortly. Canadian 
producers of silver could not produce metal good 
enough to make really good nitrate without a 
good deal of trouble. Some refineries left in it a 
trace of copper which necessitated re-working 
again and again. Theg|also left bismuth and 
traces of other metals* What was wanted in 
Canada was to develop existing industries and 
resources, and it was better to ask not for pro- 
tection in the way of dvity so much as help ^in 
the Government in industrial research work. 
The Government .should work through colleges 
and institutions. There seemed to be a want of 
co-ordination between the Government and 
educational institutions, and a wnnt of co- 
ordination between the technical chemist and the 
manufacturer. 


London Section. 


Meeting hehl at Burlington House, on Monday, 
December 7ih, 1914. 


PROP. W'. R. 1IODOK1N80N i.N THE CHAIR. 


ON THE REDUCTION OF THE OXIDES OK 
ANTIMONY AND BISMUTH BY THEIR 
KULPHIDES. 

DY W. R. 8CH0ELLKK, PH.D. 

Self-reduction, or the liberation of a metal h}\ 
interaclion of its oxide and sulphide with simul- 
taneous evolution of sulphur dioxide, has been 
applied extensively in the metallurgy of lead and 
copper. All the available information concerning 
the behaviour of other metals under the saint* 
conditions appears to be confined to iron and anti- 
mony. Ferric oxide reacts with ferrous sulphide . 
and produces ferroso-ferric oxide (this J., 191 
nil) ; and since the two fomier are products el' 
the action of heat and air on pyrites, their inter- 
action provides a simple explanation of the 
presence of magnetic oxide of iron in copper mattes 
and roasted pyritic ores (this J., 1913, 738). Aiiti- 
monious oxide and sulphide are invariably stated 
to fuse together without decomposition, forming 
“ antimony-glass ” ; on the other hand, according 
to an isolated statement* which I have been unable 
to trace to its original source, a process based on 
the reaction between antimony tetroxide an<l 
sulphide is used “ in some places ” for the pro- 
duction of metal ; while Schnabelf states that tlu’ 


• Sloxam, Chomlstry, Inorganic and Organic, lOth Edition, 
t Schnabcl-Louig, Handbook bl Metallurgy, Vol. ll., 4;iai 
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tetroxide and sulphide when fused together yield 
antimony-glass. In a previous paper on the 
composition of liquated sulphide of antimonv Ithis 
J.. 1914, 169), I have shown that the latteV con 
taiiied a certain proportion of uncomhined metal 
licsides a considerable quantity of trioxidc, from 
which it was inferred that self-reduction had taken 
place to a small extent while the material was in 
a fused condition. 

In view of these apparently conflicting state- 
ments, I have thought it desirable to ascertain 
whether the formation of antimony by the inter- 
action of the sulphide and oxide is possible, and 
the experimental evidence given below proves this 
to he the case, but only under certain conditions 
which wdl be described later. The following facts 
have been established in the course of this research 
(the figures in brackets refer to the numbers of 
the experiments) : 

Antimony tetroxide containing one atom of 

reacts 

with the sulphide just below the fusion-point of 
the mixture ; sulphur dioxide is given oil in pro- 
portion to the quantity of tetroxide present, and 
the fused mas.s whic»esults contains trioxide 
and sulphide {2; 4). IT follows, then, that the 
(ourse of subsequent selt-reduetion is independent 
of the nature of the oxide originally present. The 
following equations illustrate this' point 

|■Sb,0,-^2.Sb,S.-3Sb,S,0 (,) 

tdSoadj -l-TSbjSj = 10SbaSaO -f-80, (2) 

t2Sbj03-|-Sb.S,=3Sb,S0j (3) 

ISiStijOj -(-28658,, =,5Sh.2.S0j-(-S02 (4) 

In either case, the solubility of the resultant ^ 
product in tarta.ric acid {=Sh^O, content) is the ■ 
same, whether the trioxide or tetroxide was iisc-d i 
^1 • I above formul* (ShjSjO, oxysul- I 

phide ; SbjSO^ sulphoxide ”) is not intended to ' 
impl.v that the corre.sponding compounds are i 
lormed in the fusion, a.s (his is quite unlikely • 
hut it B a convenient means of denoting (he ! 
composition of the two mixtures. ® 

Antimony trioxide and sulphide, fused together ' 
m a current of inert gas (e.g., carbon dioxide). : 
^ oct, sulphur dioxide: , 

~f Tlie reaction takes pJace in presence 

Of an excess of either oxide or sulphide (10 : 111 ^ 
It begins soon after the fusion-point of (he mixture 
has been passed {,1) and becomes rapid at higher ^ 
emperatures (S). hut it is never complete on ' 
oxid^t^rt of both sulphide and ! 

s.um current; the highest yield of i 

sulphur dioxide w-aq,, 60% of the theoretical (9). ' 
TOifr * ^ reaction increases with the 

! exposed to the ( 

crm'ihli tu® ’® introduced into a Rose i 

metal m. ml contains but little ' 

Seri in , the use of a porcelain boat 
vu?ld n porcelain tube’ ensures a maximiiin , 
to antlnn bbc foregoing remarks also apply I 
not ?nin -^lefallic antimony is i 

hi a Suribl'* o^i'fe-sulphide mixture is fused 
■rn^ ■ ,.“"‘’‘^^‘if®ycrofsalt(12; 13). A close 
affectfmr^'self 1**^^*'*^®®* between the conditions 
metaHrtrert ^*'®' **>0 volatility of the 

, red heat fn’/h" ‘■'® volatilises at a bright- 

not wheVbisel '“'■’a"® "'r'® "f «■ gas, but 

\notbpe"e® nf common salt.* 

'ufatility of antimonv 
quot'ed i^nction is 


fl'iniiiile. a small part only being 
obl^ned m the metallic state- ^ ^ 

The observations recorded above account 
for the fomation of metallic Antimonv “n 
certain metallurgical operations. Ph"t^ if 
stibnite is roasted with insufficient access 
the®''®’ oxide will be formed and react with 
the un^tered sulphide, part of the antimonv 

sr^nd^^ thnF' f’ 1*?® 5^1'“ ®f "bicli corre- 

•spond to those of the Flmbshire process of lead 
smelting, except that in the case of antimony 
neut®al ga,s current has to be maintained during 
the second stage. .Secondly, as regards the 
liquation process, it is now established that self- 
eduetion is the cause of the presence of reguline 

with sulphur dioxide rusiiig from the surface of the 
molten material plays the part of the gas current 
which IS so important a factor in thfs reaction. 
It was ascertained that sulphur dioxide does not 
reduce antmiomqus oxide (17); it therefore takes 
11^®®F “ **'? liberation of the metal. 
i),if®° 3 obvious connection betw'een 

self-reduction m a gas current and the converting 
of stibmte. Since writing my last paper I have 
discovered a previous reference* to the bessemer- 
ising of antimony sulphide ; the article is merely 
a short statement to the effect that regulus o'f 
antimony may be obtained, together with sub- 
hined sulphide, qxysulphide, or oxide, by blowing 
!ll.®a stibnite ; no experimental data 

or details of practical working are added, and the 
abstract ui the Mineral Industry ”+) convev.s 
as much inforination as tlie original. 

Bnmuth. Nothing, apparently, has been pub- 
v®u regarding the self-reduction of bismuth, 
which, having a more metallic character and a 
feebler affinity for oxygen than antimonv, might 
be expected to react similarly to lead. Mv expert- 
ments prove that bismuth sulphide and oxide inter- 
act easily either in a current of carbon dioxide (18) 
or in a crucible under a layer of .salt (20). The 
evolution of sulphur dioxide begins at a very low 
temperature, and the dark powder soon becomes 
a ma^ of tiny grey globulosS of metallic bismuth, 
which run together on increasing the heat. Acoord- 
ing to the equation 2 

Uje yield of metal was 90% of the theoretical (20). 

quantity of liberated metal was larger than 
that of evolved sulphur dioxide, and the non- 
iiietallic matter in which the buttons were em- 
bedded gave a distinct sulphate reaction, showing 
that a small proportion of basic bismuth sulphate 
was formed (19). This may be ivpresented bv the 
equation : +6128, =8Bi -f-:5(RiO)2SO,. * The 

of basic sulphate by oxidation of the 
sidphide and its stability at high temperatures are 
faiTiiliar facts in the rnetallurgvj and analvtical 
chemis(ry§ of bismuth. 


fiiini-o/1 fZZ course or a rea< 

lie 1 tetroxide 

charcoal and alkali carb 


Experimeuial Part, 

1 The experiments W'ere carried out with pure 
. Jiiitimony trioxide (Kahlbaum), tetroxide prepared 
j from it by oxidation with nitric acid and 
; subsequent ignition, and Japanese stibnite in large 
! crystals. The latter is perhaps the purest form 
I of antimony sidphide obteinahle ; the precipitated 
j sulphide is almost invariably contaminated with 
i chlorine. The mineral was ground to pass an 
i 80-mesh sieve {I.M.M. standard); it assayed Sb 
i 70-70%, insoluble 0'-l0%, As, nil, heavy metals 
I less than 0*1 %. Though crude antimony contains 
j oxide and metal, it was used in experiments 


charcoal and alkali ‘carbonates. ! 7.7*'";^'“;'" -41 lii y-vpfrii 

omifS is obtained ; if the alkali be i together with a rich cervantite ore 

, he greater part of the antimony will he ’ _ 


Hostile and Sdiorlemmer, Treatiae on Chemistry, 1907| VoI.II,, 

* St'htiflbel-Louis, /«*. ert:, 433. 


• A. Oenuot, Revue des Prodiiits Chitniiiups, 10(i7, 10, 375. 
t MinefHl IndUKtrj- during 1907. 10, u3. 

J Si-)inabel-LouU. /or, rif., Vol. II., 351. 

i Tkjw. Teclinlftil Method.s of Ore .Xiifflyais; r>th RditiOn, 1911. 53. 
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Table I. shows the resalts of four experimeat« 
in which a porcelain boat containing mixtures of 
sulphide and trioxide or tetroxide was heated in 
a glass tube in a current of dry carbon dioxide : 
the escaping gas was passed through iodine 
solution to oxidise the sulphur dioxide, which was 
estimated in the usual manner. The contents of 
the boat were heated with a Bunsen burner until 
just fused, aiid left to cool under carbon dioxide. 
The fusion products were ground, and boiled 
with 5% tartaric acid solution for 80 minutes; 
the filtrates were made alkaline with bicarbonate 
and titrated witli iodine ; Lliis gives the amount 
of SbjO, in the material. The sulphur evolved 
dioxide is given in per cent, of the total quantity 
present in the stibnite. The molecular propor- 
tions correspond to equations I — i quoted above. 


Table I. 





sb.O, in liiMon 



1 .S evolved as SOi 

pnxlut-t. 

Exp. 

Molc^cuUr 



Sr,. 

pwportion. 

Found. ' Calcu- 

1 

Fovmd. j (’dlcu- 



‘ latcil. 

1 Iat4*ti. 

1 


1 012%. 0 

•10-4% ! 1 


:4Sb,0,4-7Sb,S, 

')-74%i 4-76% 


fSbjS, 

. I)05%' U 

[ 1 A{.| <>■ 

fl4-8% 

4 


1 '’IMIS'*'!, 


Exp. 5. 'the products obtained in the pre- 
ceding experiments had the appearance and soft- 
ness of stihnite. Nos. 8 and 4 were again fused In 
the same manner, but a higher temperature was 
maintained for 15 minutes, during which time 
sulphur dioxide was slowly evolved ; the products 
after cooling were scoriaceous and iridescent, and 
showed a considerable increase in hardness. The 
tests were interrupted as the glass tubes bu^ed 
and broke. 

Exp. d. A glazed Hose crucible was now used 
so as to work at higher temperature in a current 
of carbon dioxide. 3-860 grnis. SbjS, (2 mo!s.j and 
4-566 grms. SbjO* (8 moU.) were fused with the 
full heat of a large Buusen burner for 1 hour. 
The resultant pro<iuct consisted of brown anti- 
mony-glass, in which was found a white metallic 
globule of crystalline fracture, weighing 0 0258 grm. 
and assaying 98-0% Sb. ((!!ompare Rxp. 14.) 

In the experiments summarised in Table H. 
a porcelain tube containing the porcelain boat 
was heated in a short combustion furnace. Arrange- 
ments for passing dry carbon dioxide and absorbing 
the sulphur dioxide were the same as in Exp. I — 4. 
The direct determination of the metallic antimony 
formed in these te.sts being impossible, the amount 
of sulphur dioxide evolve<L wa.s taken as the 
measure of the degree of seli-reduction. 


Table IJ. 


Exp. ■ 

Molecular 

1 S evolved as SO,^ 

No. 

proportion. 1 

: Degree of self-reduction. 

7 

2Sb,Oa+Sb,S, 

! 2!0% 

8 

2SbjO,+Sb,S, 

4ie% 

g 

28b,0,-t-Sb,S, 

1 40-7% 


Exp. 7 was interrupted before the reaction 
was complete, as a fairly lar^e quantity of mixture 
was taken in order tn obtaan enough pure metal 
for an antimony determination: the SO, -figure 
is therefore low. 'The metallic buttons were 
detached from the boat, and cleaned from adhering 
su^hide, etc. ; they assayed 97*8% Sb, 

In Exp. 8 a thermo-couple wa.s introduced. 
The temperature was slowly raised, and after 
40 minutes remained constant at 965" C., where it 


I was kept for half an hour, so as to secure a maxi- 
I mum yield of sulphur dioxide : 41*6% was obtained. 
] The boat was practically empty, except for a film 
I of vellow glass ; the sublimate in the cold part 
■ of the tube consisted of white metaUic globules 
{ and a steel-grey crust of sulphide and oxide. . 
j Exp. 9. In the preceding test a 4-in. boat was 
. lieated in a 6-in. sectional furnace. Another 6-in. 

I section was now placed behind that containing 
the boat, but this addition to the heated area did 
: not greatly increase the extent of self-reduction : 

' 49*7 % of the total sulphur was evolved as dioxide. 

I Sublimate and residue were the same as in the 
j last experiment. 

I Exp. 10 and 11. Two mixtures, the first con- 
I taining an excess of oxide (SSb.Oj+SbjSj), the 
; other an excess of sulphide (SSb^Sj + SbjO,), were 
j treated as before in the porcelain tube. In both 
j cases much sulphur dioxide was given off, and 
! globules of regulus formed. By-products were 
j obtained as foUowa ; with excess oxide, a sUghI 
j residue of orange-red antimony-glass and a subli- 
j mate containir^; white needles of antimonious 
oxide ; with excess sulphide, a residue and globular 
I sublimate of sulphide, easily distinguishable from 
; the metal itself. 

j Exp. 12. A covered crucible, eontaioiog a 
: mixture of sulphide and oxide (Sb,S,+2Sb*0j) 

J under a layer of salt, was heated in a muffle for 
; 45 minutes. The fusion product consisted of red 
I antimony-glass which, except for a alight silicious 
‘ residue, was completely soluble in hot hydrochloric 
1 acid : no regulus could be detected. (See also 
Exp. 18.) 

In the three following experiments, which 
demonstrate the formation of metaJ from antimony • 
glass, crude antimony and an oxidised ore were 
used. The presence of free metal in the crtide did 
not interfere, as the tetroxide of the cervantite 
oxidises the antimony, thus: 8Sb,()4-i-2Sb^ 
4Sb,Ov (.Schnabel, p. 433.) • 

Exp. 13. Two covered crucibles containing the 
same charge, viz., equal parts of powdered crude 
and cervantite ore, were heated for 1 hour to about 
1000® C. in a muffle ; a layer of salt was used in 
one crucible, borax-glass in the other. In both 
cases reddish-brown glass was obtained, which 
was found to be free nx>m metaUic a>ntimony. 

Exp. 14. The glass obtained in the precedini; 
experiment was fused under carbon dioxide in a 
Rose crucible for 1 hour, using a Teclu burner. 
No button was found as in Exp. 6, but on digesting 
the powdered glass with hot hydrochloric acid, 
a small quantity of regulus was detected by its 
ctmracteristic colour and lustre. It may be stated 
here that antimony sulphide and the metal can^ 
be “ parted ” with hydrochloric acid, and that' 
the latter cannot be mistaken for the former ; the 
separation is not quantitative, fti»an appreciable 
amount of regulus dissolves. (This J., 1913, 260. 
Solubility of Sb in SbjS*; this J., 1006, 376.) 

Exp. 15. The same glass was again fused in a 
current of carbon dioxide, this time m the porcelain 
tube. After 30 minutes* heating, the boat pre- 
sented a strildng appearance : it was full of large, 
white, metallic Deads. 

Exp. 16 iilustrates the formation of metal from 
stibniie. The imaeral was fused at a gentle heat 
in a current of air, which converted it mto a mix- 
ture of sulphide and trioxide, part of the latter^ 
escaping as fume. The air was then replaced by . 
a curront of carbon dioxide, and the temperature 
raised to about 950® C. The fusion product coo- 
tuned a considerable proportion of metallic 
antimony, which was detected by “ parting ” with 
hydrochloric acid. 

Exp. Vf» Antimonious oxide was fused for 
some time in a current of sulphur dioxide, and 
the escaping gas pas-sed through barium chloride 
solutldil. No decomposition of the oXide 
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observed, nor wae any barium sulphate obtained 
in the receiver. 

Bismuth- The oxide* was prepared by ignition 
o£ pure bismuth nitrate, and the suiphide by 
precipitation of the same sait with sodium sulphide. 
'I’he results of the e.xperiments .are shown in 
Table TIT. 

T.vble III. 


Kv|l 

I Molocular pro|>ortion 

^Metallic 

SO. 

X<L 

1 ‘ BijS,. 

i Bi. 

evolvisl. 

18 

(iliss tube; CO, eurreat 

•lot 

(Irtrrmiar 

1 

i 

1!) 

Porcel-iiti lube; CO* current 

78- 4 "o* 

1 681% 


^ Cnicible ; stilt rover 

87-8%* 

1 not 


1 tieterihineil 


• yot quite quantitutive 

; see below. 



directed towards ascertaining the relative in- 
tensiHes of known reactions of carbon bisulphide 
provided such reactions entailed the use of reagents 
suitable for application on the large scale. These 
may be collectively described under three head- 
ings : - 


' canjon oisuipniile bv alkalis 

or alkaline earths, in the pre.sem e of sulphuretted 
hydroged. 

(2) The interaction of carbon bisulphide and 
certain amino compounds, such as aniline, either 
with or without the use of catalytic agents. 

(3) The decompo-sition of carbon bisulphide bv 
heat, with or without the presence of catalysts. ' 

The “ .kthion ” process which utilizes a’lkaline 
cellulose for the extraction of I’arbon htsulphide 
from gas preidously freed fniui carbon dioxide 
IS of wcent origin and was not examined by the 
author. 


Exp. IS was made in the apparatus <le.s<rpihed 
under antimony. Table 1. At a very iow tem- 
perature the rnass darkened ami gave oft sulphur 
dioxide without showing any sign of fusion. The 
experiment was stopped after 10 minut*es as the 
t ube commenced to soften ; the product after 
cooling consisted of minute metallic globules 
cemented together, whu;h disintegrated on dige.s- 
tion with moderately strong hydrochloric aeid : 
this solution was found to contain sulphate. 

Exp. 19 corresponds to the high-temperature 
experiments with antimony. Table II. The 
porcelain tube was heated for 80 minutes to aliout 
OoO® 0. The porcelain boat was found to (rontain 
several large and small buttons of bismuth which 
were collected and weighed ; slight losses occurred 
in fletaclung them. A colourless residue, giving 
sulphate reaction, coated part of the boat. 

Exp. 20. A covered glazed Rose crucible con- 
taining the o.Kide-sulphide mixture under a deep 
layer of salt was heated for 15 minutes over a 
Tcclu burner. Minute globules of metal round 
the inner edge of the crucible gave evidence of 
volatilisation, in spite of which the amount of 
bismuth collected and weighed was 87*8 of t-he 
theoretical. 

My thanks are due to Messrs. G. T. Holloway 
and Co., Ltd., for facilities afforded in the experi- 
mental work and their permission to publish the 
results. 

in reply to a question, the autlior said he had 
not i-arried out the reactions on any larger scale 
t han a purely laboratory oiie. 

'the removal of carbon BbSOLPIlIDE 
PROM COAL GAS. 

If^E. V. EV.VN8, K.I.e. 

The numerous chemickl and physical proceases 
that have from time to time been proposed for ^ 
the removal of carbon bisulphide from coal gas | 
are briefly described by Witzeck (J, Ga.sbeieucht., | 
1903, 21 e( 8eq.), whilst the history of the subject, j 
with special reference to processes involving the | 
heating of gas, has been compiled by Dr. Charles | 
Carpenter, and is included in his lecture delivered 
recently to the Institution of Gas Engineers at 
Liverpool (see this J., 1914, 737). 

The sulphur compounds remaining in coal gas 
after the extraction of sulphuretted hydrogen 
consist mainly of carbon bisulphide, and the 
proportion by volume of this constituent In the 
gas rc-presente only about 0*02 %. Considering the 
immense volumes of gas to be dealt within the case 
m a modern London Gas Works it is qbvious that 
the elimination of this impurity, owii^ to its state 
m extreme dilution, should be effected by a 
chemical reaction of high velocity. The initial 
^teges of a laboratory investigatiufi were therefore 


1. Alkalis mul alkaline The piirifli'ation 

of gas by lime is based on tlio absorption of carbon 
i bisulphide by an azctive sulphided compound 
with the formation of a thiocarbonale. As thio- 
carbonates are readily decomposed b>' carbon 
dioxide, the extinction of this constituent of the 
gas is essential Carbon dioxide, though inevibihlv' 
produced in the manufacture of gas, U not an 
impurity, and the necessity of removing it is 
an impediment to the economic elflciency of anv 
process. Wlien lime is employed to’ rernov’e 
carbon dioxide, the cost of raw* material alone 
represents about id. per 1000 cubic feet of gas 
purifled. which is more tlian the total working cost.s 
of a proc-ess to be descrii)ed later. It lias been 
.stated by Sabati{>r and others that the major 
portion of carbon dioxide may l>e extracted bv 
washing the gas with solutions of potassium 
carbonate, the resulting bicarbonate being decom- 
posed by heat with regeneration of the carbonate. 
This reaction is a slow one. and its application 
on a large scale necessitates the employment of 
extensive apparat»is. It lias, further, been 
proi>osed to recover, for sale, the carbon dioxide 
evolved in the regeneration process, but this 
obviously cannot receive wide application, as 
the output of a few lai-ge works would crash 
the market. 

The nature of the redactions involved in the lime 
process of gas purification has been demonstrated 
! by DiversandVeley(seethisJ..1884.481..'>50; 1885, 
i b33), and the work of these investigators was 
repeated in the laboratory. .Slaked lime yields, 

■ by the action of gas containing sulphuretted 
: hydre^en, a sulphided compound capable of 
! arresting carbon bisulphide with the formation 
j of a basic calcium thiocarbonate. The inter- 
I mediate and final products of this reaction were 
I prepared, and all laboratory operations demon- 
; strated the extreme sen.sitiveness of the I'eaction 
i to outside influences. A portion of the inter- 
mediate sulphided compound — considered by 
Divers to be calcium liydroxyhydrosulphide-L 
became oxidised and rendered inactive by oxygen 
contained in small quantity in tlie gas, whilst 
the final product, the basic thiocarbonate, was 
not only decomposed by carbon dioxide, but 
was dissociated at slightly increased temperatures. 
Taking advantage of this instability to the in- 
lluence of heat, an unsuccessful attempt was mu>de 
to place the lime process on a more, practical )>asis. 
Uy rendering possible the regeneration of spent 
material in situ, and thus to overcome the nuLsance 
associat-ed with spent lime. This sc heme proved 
satisfactory only when utilising pure reagents, 
and failed completely when applied to the coal 
gas mixture, owing to the oxidation of active 
sulphides to sulphites and thiosulphates, which 
preclude r^eneration. and to the difficulty 
of determining the conditions most favourable 
te the extraction (d eftrbob bisulpiiide, and of 
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ooinpletely eliminating the last trace of carbon 
dioxide from the gas. 

The purification of large volumes of gas by a solid 
is objectionable, unless the reaction involved 
is of high chemical velocity, and such is not the 
(‘ase in the extraction of carbon bisulphide hy 
lime. Finally, the process as generally adopted 
entails an enormous loss of sulphuivtted hydrogen, 
which should he worked up into a mttfketable 
prodiK^t. 

The use of concentrated ammonia solution 
for removing carhon bisulphide as a thiocarbonate. 1 
was found to he technically impx'acticahle, whilst | 
no advantage could ]>e taken of the reaction, ! 
US, 1 INH^-NH^SCN ! 

2. Arnhio crmipmitids . — Amino <‘onipounds cd 
the type of aniline, toluidiiie, etc., have been 1 
employed ; solid thioureas or thiocarhanilides i 
being produced bv the action of carbon bisulphide, 
thus.2('6H5NH2 4-('S,==(C6H:,NH)jCS + H 2 ,S. The 
presence of sulphur or oxide of iron as catalyst 
has been rei'ornmended. This reaction presented 
considerable interest, as thio<“arl)anilule forms the 
starting point in the manufacture of Indigo by 
Sandmeyer’s reaction. an<l it was demonstrated 
after an extended study that this pimess becomes i 
a financial possibility with such an inexpensive i 
raw material. A« potent ditliculty. however, I 
existed in the loss of the amino compounds hy - 
volatilisation, and the cost of preventing this, 
by further washing the gas with weak aci<ls <»r 
special oils, and of subsequently regenerating 
tne reagent, was considered to be prohibitive. 

3. Decompositioii of carbon bisulphide hy heat.— 

It is well known that if coal gas be heated to a.l>out 
500® C.. most of the sulphur compounds are con- 
verted to sulphuretted liydi'ogcn. which may be 
easily removed by oxide of iron. \'ernon Har- 
court, whose name stands foremost amongst all 
investigators of this question, has frequently 
recommended the application of this reaction to the 
large scale. 

Preliminary work in the laboratory led to the 
conclusion tliat of all known reactions of carbon 
bisulphide, its decomposition by heat in the 
presence of coal gas possessed the greatest possi- 
bilities of technical application, and in 1908 
the investigation was directed entirely to this 
aspect of the question. 

Carbon Insulphido is not dis.s<.aiatcd into it.s 
elements to any appreciaVfle extent by conducting 
it. ill the presence of nitrogen, over contact 
material heated to 500® (‘. If, however, hydiogen 
or coal gas containing hydrogen be used as the 
gaseous carrier, the velocity of decompf)sition of 
carbon" bisulphide is greatly accelerated. Under 
these conditions, moreover, the decomposition 
of carbon bisulphide is complete an<l the reaction 
is not a reversible one. 

An experiment was performed in which purified 
carbon bisulphide was volatiliseil into a stream 
of pure hydrogen, at such a rate that the pro- 
portion by volume of carbon bisulphide was 
similar to that existing in c<ml gas. The gases 
were passed over heated fireclay v>hich liad hcH/n 
previously pulverised and freed fiom iiiettillic 
impurities and carbonaceous matter. The rate 
of flow of Ihe gaseous mixture was so adjusted 
th.at the c.arbon bisulphide was completely decom- 
posed. The quantity of sulphuretted hydrogen 
ev»)lvetl was determined, whilst the e.arhon 
deposited on the material Wias computed from the 
weight of carbon dioxide evolved on » onihustion. 
By this means it was proved that decomposition 
piXM-eeds according to the equation, 
CS2-f2H,t.2Hz8+C. 

To determine the effect of water vapour on the 
reaction carbon bisulphide was volatilized into a 
stream of moist hydrogen. Again the reaction 
proceeded according to the above equation ; the 


quantity of carlion deposited being in molecular 
proportion to the amount of carbon bisulphide 
dccompost'd. Further, carbon dioxide was not 
present, in the final gas mixture and thus the 
reaction CSj '(-2^1,0 -- 2 H 2 S -f CO, does not take 
place under these conditions. It was later shown 
that the presence <»f water vapour docs not increase 
the ea.se of decomposition of carVjon bisulphide 
at a temperature of 450® C. 

(’oal ga.s, freed from sulphuretted hydrogen, 
was passed over various heated metals reduced 
to a state of fine division, in order to present a 
maximum .surface area to the gas. Certain 
metals considerably increa.sed the velocity of 
decomposition. This property was not a function 
of the specific heat or conductivity, or of the ease 
of formation of the sulphide of the metal. 
Vorosity. on the other hand, was found to 
exert a beneficial effect, but this property' in all 
bodies wa.s rapidly de.stroyed owing to the deposi- 
tion of carbon in the pores of the material. 
Platinum and palladium deposited on pumice, 
finely divided metals such asiron, nickel, cobalt, and 
copper, were regarded as catalysts to the reaction, 
whilst m^nesium and aluminium were not superior 
to contact substances of the type of alumina, 
pumice, and fireclav. Ml these bodies, however, 
became coated with a depo.sit of finely divided 
carbon, which could be removed by combustion 
in siln. 

Of all metals examined, iron was found to l)e 
most active, <ompatible with low original cost. 
Tlie significant effect of temperature on the 
reaction was ascertained, and it was made evident 
that with the same catalyst, a low temperature 
and large surface of contact, as well as a high 
temperature and relatively small contact, were 
both capable of bringing about the required 
decomposition of carbon bisulphide. It appeared 
neces^ry, for the purpose of reducing to a niiininum 
the size of plant, that the highest temperature 
that could be suitably maintained on a large 
scale should be chosen, provided that the illumin- 
ating and calorific values of the gas were not 
altered, and that iron pipes and containers for 
the catalyst could be conveniently used. From a 
lai*ge muiiber of determinations it was proved that 
the intrinsic quality of the gas is in no way im- 
paired when operating at temperatures between 
450® and 500® C'., whilst to establish the second 
condition — which is indispensable to the technical 
success of the process-— strips of wrought iron 
were surrounded hy waste fuj*nace gas for several 
weeks at a temperature of 450® (\ No destructive 
effect was visible and the gain in weight was 
negligible. 

Having selectail the working temperature, the 
I amount of contact required to effect the maxiimiin 
: ilecomposition of carbon bisulphide was deter- 
i mined. At a temperature not exceeding 450® C\. 
j continuous laboratory experiments were made. 

I using Iron turnings as the catalyst and purifying gas 
^ at the rate of 10 cb. ft. per hour. By this means 
75 to 80% of the sulphur compounds of gas could 
he removed. The whole of- the carbon .bisulphide 
bad disappeaiud and the residue, representing 7 
to 9 grain.s of sidphur per 100 cb. ft. of gas, con- 
sisted mainly of thiophen. From the experimental 
data obtained iri the laboratory a cast iron retort 
was erected at a small works of the South Metro- 
politan Gas Fompany to deal with 50,000 cb. ft. per 
hour (Fig. 1 ). Here the greatest mistake was 
^ made ; the leap from 10 cubic ft. to 50,000 
I cubic ft. per hour was disastrous. Although the 
surface of contact between the gas and iron had 
been proportionately reproduced from the labora- 
tory scafe, and a tubular heat interchanger had 
been installed to recover waste heat from the 
treated gas, the cooling effect of this large 
volume of gas upon the catalyst was such that, even 
when maintaining the retort externally at a low 
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red Iieat, practically no reduction of sulphur 
l ompounds was accomplished. 

In transferring laboratory conditions to the 
scale in the case of reactions involving 
considerable expenditure of heat, there is a lia- 
bility to overlook the fact that the labomtory 
furnace is usually out of all pi*oporiion to that 
which may be economically reproduced on the 
large scale. 



FlO. 1. 

A Furnace, 

O Hftjitinfi- Clwmber. 

F (,'nKt Irmi Uetori. 

O Heat IntetThanj^er. 

H CraR before treatment. 

J Gas after treatment. 

The mo.st valuable experience gained with this 
apparatus was when attempting to aerate the 
apparently spent material. This operation was 
found to be quite unmanageoble on lh<^ large 
scale, and not only was the catalytic material 
fused, but a hole was made in the side of the 
retort where the chemical action of revivirication 
I'y combustion was most intense. Laboratory 
experiments confirmed the difticulty of aerating 
without danger, and the idea of employing a. 
metal catalyst, as such, was abandoned. 

It was. therefore, proposed to impregnate a 
porous i7ody with the catalyst, as. during the 
aeration, the particles undergoing change would 
be divided and intense local chemical action 
would be prevented. Other investigators have 
recommended the use of porous impregnated 
material, but it is n<A recorded that this device 
iuis bepn adopted as a means of rendering inanage- 
al»lc the aeration process. 

It was expected that impregnated material would 
require more intimate contact with the gas than 
metallic substances, but in the case of ii‘on oxide 
deposited on a porous nucleus, so large was tlic 
contact required as to necessitate the search for 
more active catalyst. The object of an investi- 
.^tation into a large number of contact and cat-aly tic. 
substances was choose the mat-erial that would 
require the lowest temperature for the reaction, 
t liat would remain active as long as possible, and 
wiieii requiring aeration, should allow of this 
bemg easily effected. Necessarily, in examining 
all these properties, the initial cost of the mat^^rial 
was taken into consideration. The most active 


of all catalysts was found to be highly porous 
fireclay, impregnated \vith nickel, reduced from 
i-he chloride. From this work also, it was made 
evident that the liigher the tiuuperatiire employed, 
the greater is tlie quantity of carVjon deposited 
on the material, and tlie more frequent becomes 
the necessity for aeration. 

rherc^ is a tcmleficy of decomposing unsatiiral»sl 
hyilror*artK>n.s of the gas. but tli(‘ quantity decom- 
posed ev'^eii at (JOtF i'. is iiLSutlicient to exert a 
dednite reduction in the ([iialitv of the gas. The 
inconvenience caused by tlit^ deposition i»f 
<-arbon on the catalyst presents a greater ditliciilt y. 
aji»I to obviat-e tliis it beiumies imperative 1«i 
reproduce Ihe rcjiction at the miriiinutn working 
Icinperaf uiv. 


C 



Kia. 

A Furtince. 

C lluiuing (.'hiiinUor. 

D CnlkcUd'TulK*. 

E Prolio:it,i!U'' Tulip*.-'. 

F R^iiciiou Tube. 

H Gts befuro ireatmeut. 

J (bi' aftei* trertt.uieiu. 

It will serve no useful purpose to <lescribe several 
further imsucccs-sful attempts to reproduce the 
laboratory conditions and results on a large sc.ale. 
The determination, either by experiment or 
ca!culal;ion, of the following salient points led 
to the design of a system of pipes (Fig. 2) in 
wliich the reaction was successfully reproduoetl : — 

(1) The degree of preheating the gas before 
contact with the catalytic material. The tempera- 
ture of the gas should he raised to th.at of the 
reaction before coming in contact with the catalyst. 
By this moans only is the full value of the catalyst 
realised. With iiielhcient preheating the catalyst 
is cooled by the gas, and former experience shows 
that in order to lu-ing about the required chemical 
action, the investigator is tempted to increase 
the degree of heat around the container of the 
cataly.st, with disa.strous results to the iron vessi*!. 

(2) The surface area of catalytic material 
exposeil per unit volume of gas passed. 

(3) The porosity, specific heat, and thermal 
conductivity of the porous carrier of the cataly.st. 

(4) The volume of free space allowed between 
the contact surfaces, wlucli ili“termines tbe abso- 
lut-e velocity of the gas molecules aboiil lli*> cafa- 
lytie maferuil. 
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(5) The surface area of the reaction and pre- ^ 
heatinp ve.ssels exposed to the heat of the fnmace 
together with the thickness and thermal con- 
ilnctivity of the material of which the vessels are . 
made. 

The system of tubes (Fig. 2) consists of o»ii* 
0-inch reaction tiihe containing the catalyst, 
and so many preheating tulles of 2 inclies diameter 
as to bring the temperature of the untreated gas to 
within C, of 'the reactioii temperature. This 
apparatus was capable of dealing with 2.000 
ih. ft. of gas hourly, and formed the Imsis of 
design of two large ^ale plants : one erected in ! 
1011 to deal with 2 million cb. ft. of gas per day. 
and one in 1018 to deal with 10 million per day. 
Tlie latter insta,llation has been in constant opera- j 
tion for almost two years, yielding an average : 
reduction of 80% of the sulphur compounds of the 
gas treated therein. ? 

Tli(‘ general principle of this apparatus is shown 
in Fig. 2. Four Q-inch diameler reacthin tubes are 
<’onnect<Ml together iri parallel and aie supplied 
by gas previously conducted through horizontal 
2-inc!i preheating tubes erected at the hack 
end of the heating chamber. Ka« h set. as illus- 
trated. is capable of dealing with about !S.000 : 
ciibie feet of gas hourly, and thus sixteen sets : 
placed within a furnace constitutes a plant capable j 
of purifying two million cubic feet of gas per day. | 

The characteristics of gas licfore and after i 
treatment by this pinoessnre shown in the following 
table ; — 



Itcfore 

After j 


treatment. 

treatment, j 

llluinin.'itiiig iKivt-r, (“audit r 

I4-7 

14" 1 

ralorlflf power. KroRt B.Th.l 


.604-4 : 

Sulphur, fJruiiifi por KKl t-h. ft. 


r-f.2 1 

Nfiplifhaleiie 

.W>4 

4-71 i 

Hydnwyaiiic acid 

.\iialvsis — 

22' IP 

lS-7r» ! 

I'Oo'’;, Itv viil 

1-44 

I •4.'. ! 

(’liHiii ®n 


: 

0,." 


(WW 

CO", 

S'lfi 

8-03 

CH-".', 


27-20 i 

n..'*; 


.'»4-2.'» 1 

S’,,",, .. (J*v iliffcreiii-cf 

.-,.4S 

.Vft2 


Ammonia is to be detected in gas leaving the 
plant, and arises from the hydrolysis of hydro- j 
cyanic acid. Although the quantity of ammonia 
evolved is too small to represent a financial asset, 
it serves a useful purpose in maintaining strongly 
alkaline the iron oxide used to remove the sul- 
phui'etted hydrogen formed by the decomposition 
of carlxin bisulphide. 

Practically the whole of the oxygen containe<l 
in the gas is removed by this proce.ss. luit the 
\ olume of gas before and after treatment remains 
unaltered. 

'Phere is a tendency to .a slight increase in the 
methane content <>f gas, but this process should nol 
lie compared with the more delicate one of the l 
synthesis of methane by reduced nickel, whh'h j 
reouirea considerably more contact, and is 
influenced by “ poisons ” ; the most pernicious 
of which is sulphur. The decomposition of carbon 
bisulphide by heat in the presence of hydrogen 
is a simple reaction which takes place normally by 
passing the gases over a heated contact snhstance ; 
the temperature required for decomposition is, 
however, lowered by the pifsen<‘c of a catalyst 
(and notably by reduced nickel) which allows the 
reaction to be performed in closed iron vessels. 

The catalytic material of the sulphur process 
cimsists of a mixture of reduced nickel with a 
small quantity of nickel sulphide ; the quantity 
of the latter, at a <onstant temperature, being a 
fhnetion bf the telati^e proportion of sulphuretted 


liy<lrogen and hydnigen existing in the gas at 
the moment of arresting the reaction. 
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A Furnace. 

B Combnatioii CViamber. 

O "HeatirK C hamlier. 

D Collector Tube. 

E Preheatiuff Tuhea. 

F CAUtainiug Catalyat. 

Q Ucat Inlercbaufi’ersi. 

H fiea after treatment, 
s) lias l>efoi'e tfeaiinent. 


The presence of sulphuretted hydrogen in the 
ga.s hefore treatment decreases the efBeieiicy 
of the piwess, which cannot therefore he advan'- 
tagi.'ously applied to crude gas. It would appear 
that carbon oxysulpihide is produced by lon- 
ducting ga.s containing cai’hon monoxide and 
sulphuretterl hydrogen over the heated catalvst. 
In the laboratory the following reactioua hari. 
been found to take place under conditions similni 
to those existing on the large scale ; — 

t'O+s^ros. 

Both reactions are reversible, and the formation 
of carlx.ii oxysulphide only becomes appreciatile 
when the quantity of sulphuretted hydrogen in 
the gas exceerls 100 grains per 100 cb. ft. Carbon 
oxysulphide is decomposed hv water according 
to the equation. COS + 1£,0 =€0^ +HjS, hut 
this reaction is a .slow one and the removal of this' 
sulphur coinpound from the gas is difficult. 

The question of the possibility of forming nickel 
carbonyl in this process has received careful con- 
sideration. Numerous qualitative tests have been 
applied to the treated gas, but all attempts to 
detect nickel have failed. Nickel carbonyl is 
nol produced even when the working tempera- 
ture IS reduced to 2,50° C., hut the precaution 
is taken to prohibit the contact of gas afid the 
catalyst at temperatures below 300° C. 

In the early part of 1914 a large installation 
capable of dealing with 1,5 million cb. ft. of gas 
per day was put to work at East Greenwich. The ‘ 
design embodied an improvement which origi- 
nated by observing the distribution of heat in an 
earlier installation, and aimed at reducing the 
initial cost of the plant. In this plant the 2-ineli 
preheating pipes have been effectually replaced b' 
tubular heat-interchangers erected outside the 
furnace setting. The East Greenwich plant is 
divided into five 3-million units. (See Fig. 4.) Each 
unit consists^ of a central producer surmounterl 
by a combustion chamber, situated on both sides of 
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which are heating chambers, maintained at 420° Discussiox. 

to 440° C. and in which are assembled the 0-inch The Cha.irm:an' said that the process >vas another 

reac^tion tubes. The gas is preheated to a small triumph fc>r the catalytic action of nickel. He 

cKtent within the heating chamber, but mainly thought it was the most interesting catalytic 

b v tubular heat-interchangers, in which the treated pro<5€!ss yet discovered. He asked whether the 

^as flows in an opposite direction to that requiring nickel chloride was specially i*educed beforehand. 


EaK'C (iKlCKRWiL'H Pi. AM. 



no, 4. 


A Furnace. B Combustion ChamlnT. C lleatiu}? rbAuil.er. O Oollcctor Tube. 

F Tulies contftiniua: Oalulvst. Q Hcm- Intercbansers. H Oas before trentment. 

J Gas after treatment.. K Coke Hopiwr. L Coke Hanmiui? rlaut. 


ircatnient. In order to revivify Ihtr material of I 
Hny one unit, the chamber temperature is lowered, I 
MH'l air is pumped at a definite rate through the I 
roaction tubes. The process o<^cnpie!S about . 
tme week, and ft»r the first four tlays the whole 
of the oxygen of the air is utilised and rt.^placed 
by carbon dioxide. When oxygen appears in the 
oltiuent gas. the temperature of the chamber is 
laisctl to 430° C. and is maintainetl thus until 
•arbon dioxide ceases to he evolved ami tin* 
process is complete. When preparing for aeration, 
or restarting after aeration, gas or air, as the 
‘■asc may he. is di.splaced from the plant hy inert 
waste furnace gases. The catalyst inamfauis its 
Mrlivity for about 30 to 8 .t days, after which perio<l 
1 be ^efficiency of the reaction gradually <lecreases. 
Its original activity is, liowever, iiiiiucdiatcly 
icstored by the process of aeration. After having 
been in operation for two years, the iratalytic 
material shows no signs of deterioration. 

The ('apital outlay for plant per million ch. ft. j 
"f gas per day is £1.500, whilst the working costs | 
entailed in operating the process represent 0 3<1. | 
l^cp 1000 cb. ft. of gas ; this latter figure inrlmles 
interest on capital, depreciation, and i*epair and 
maintenance. 

Tliroughout this research advice and encourage- 
ment- have been continuously given to the author 
I'V b>r. Charles Carpenter, liut for whose guidance 
this investigation would not have attained a 
successful issue. 


Mr, Evaxs said it was specially reduced bv 
hydrogen beforehand. 

Mr. J. W. Hinc'hlkv asked whether the lagging 
was i*emovtHl from one of the heat interchangers 
of eaidi unit to obtain a cooler gas on exit ; it jo, 
it >vould appear that the coefficient of heat transfer 
adopted in designing wais too low'. Heat inter- 
change between gas and gas was not a common 
operation, and it would be useful to know the 
actual coefficient obtained in this interesting pro- 


Dr. H. G. UoLMAN' said that one of the most 
ei'csting <^heinu’al poinbs of the process w-as that 
•kel could be successfully employed as a catalyst 
thout becoming “ poisoned.” This would not 
ve been predicted a priori, for m the attempts 
produce methane commenrially from 
jiioxide ami hydrogen by heating at 250-— 300 ( . 
presence of nickel, the small quant ities of sulphur 
cjsent in water-gas soon brought the reacuon to 
1 end owing to “ poisoning ” of the nickel. Mr. 

had shown that in spite of this, if 
irature of the gases was raised to about 
ckel was capable of removing the sulphur without 
ly “ poisoning ” being observable after two yea^. 
le great difficulty in the way of devising a ^it- 
)le process for removing the carbon bisulphide 
id been that of cost. Many chemical methods 
ere available for the purpose, but all h^ prov ed 
■ohibitive in cost. A further interesting point 




14 


Evans— REMOVAL OE CARBON BISULPHIDE FROM COAL GAS. 


[Jan. 15, 1915. 


was tliat .Mr. Evans had nou’ satisfactorily proved 
that the conversion of carbon bisulphide into 
sulphuretted hydrogen was due to its interaction 
with hydrogen, and not with steam. Was the 
slight increase in methane due to its synthesis 
from the carbon monoxide and hydrogen, or was it 
possibly really ethane formed from the ethylene 
and hydrogen, in presence of the nickel? Jn 
what form was the sulphur left in the gas after 
treatment? Proliably it \\as chiefly in tlie form 
of thiophen, in which case it would be very difti- 
cult to remove it without atTecting the benzene, 
with consequent considerable reduclioii of the 
illuminating and calorific power of the gas. Pos- 
sibly, however, some of the sulphur was in the form 
of methyl or ethyl sulphides. 

Mr. \^^ E. 0.\KDEN asked u liat ditTerence in the 
perc’entagc of decomposition was made by the 
presence of the catalyst. Had the process been 
applied to coal gas or to producer gas ? What 
was the extent of the decomposition of sulphuretted 
hydrogen into hydrogen and. sulphur ? 

Dr. H. Lessixg said that the time which was 
occupied in bringing the process to a successful 
issue, even if it were se\en years, was quite a 
rci'.ord time, because it involved a groat number of 
initial faihires in small experimental plants before 
w working plant could be evolved. He believed 
that in one works alone 1 5,000,000 cb. ft. of coal gas 
\va.s li'eated every day, which could not be acted 
on detiiinentally without affecting the regular gas 
supply to an enormous district. Had any rela- 
tion been established between the amount of 
carbon produced and the amount of sulphur? 
Was it now possible to establish a balance, so that 
it was possible to say that the carl>on deposited on 
the. nickel, and afterwards burned off in the form 
of t'Oa. tallied with the amount of s\dph\ir re- 
covei*ed. from the final gases ? Possibly the defer- 
mination of the CO a in the final gas, knowing the 
gas on the inlet side and the C'Oj. would give an 
aTisw’or. With regard to the methane, if hydro- 
genating reactions occurred, the free carbon should 
be rather less than that given by the e<iuation. 
If they did not, and if possildy some dehydro- 
genation took place, the carbon would be somewhat 
morn than the sidphur equivalent required. 

Mr. F. Napieii t^urrox said that tliosc who had 
seen the process in practical use had been mu<‘h 
stru<k with its wonderful practicability and 
V»eauty. both mechanically and chemically. He 
had not actually seen the latest impioveiixnts 
introduced at the East Greenwich plant, but a 
year or so ago he had exami?iod the process in 
detail at the Old Kent Road Works, and the differ- 
ence in results obtained between this reaction for 
the removal of carbon bisulphide, as compared 
with the old lime process, wa.s .simply marvellous. 
He believed the amount of sulphur remaining in 
the gas was about 8 grains per 100 cb. ft., whereas 
he oelieved that in coal gas passed into the 
mains by most companies it was sometliing like 
30 or 40 grains. The gas thus became a sort of 
standard >vhich in course of time probably every 
other company would adopt. 

!Mr. W. J. A. Hu'l’TKnFiKr.D said that the process 
was an admirable instance of the co-operation of 
the chemist and the engineer. Though except- for 
the use of this particular catalyst, the chemical 
process was not novel, the earlier attempt on a 
large experimental scale 80 or more years ago had 
failed completely, because the engineers concerned 
in its development had lost heart when the first 
plant did not go quite properly. This process 
originated after the compulsion which fonnerly 
existed in regard to the removal of sulphur com- 
pounds had been removed by Parliament from the 
London Gas Companies. Dr. Carpenter and his 


co-direet-ors had thought it desirable that the sul- 
phur in the form of carbon bisulphide should be 
removed from the gas, and this was now done on 
their own initiative. Without any compulsion, they 
had set about producing gas by an entirely novel 
! process of si higher degree of purity than had 
i hithei't-o been provided. On that account he would 
I be rather averse to .attempting to exercise com- 
pulsion on <»ther companies, who would, in their 
own interests, sooner or Later adopt sulphur 
purification. The rcsblual sulphur which was left 
in the gas after treatment by the new' proi'ess, was 
evidently mostly thiophen. If that were the case, 
the process of w^ashing with alcohol, which had been 
advocated for the removal of carbon bisulphide, 
should remove the thiophen .also. That process 
had Ijeen tried in Sweden, and he believed it was 
being tried, or was about to be tried, in this 
country. When the results wei'e published, it 
would be interesting to see whether the sulphur 
came down from the 7 or 8 grains per 100 cb. ft. to 
practically nil. In the “ Athion ” process, as 
used at Ileidelberg recently, the large size of the 
vessels relatively to the w^ork done, convinced him 
that for working on a really large scale the process 
i was quite impracticable. The “ Athion ” and all 
other processes except Mr. Evans’ and the .alcohol 
washing process, required the previous removal of 
the carbon dioxide from the gas, and the expense 
of this removal put them out of court as com- 
petitors with the new process. 

Mr. Evan.s, in reply, said that about 60 ^'o of the 
sulphur compounds remaining after the process 
consisted of thiophen, but the remainder had so 
far evaded detection or- classification . During 
the carbonisation of coal one imagined that methyl 
I and ethyl sulphides were produced, together with 
; certain mercaptans, l)ut the latter would become 
! rapidly decomposed in a. process of this nature. 

! His company liad attempted to apply 'a process for 
j removing thiophen b\it not benzene, depending on 
1 the formation of double thiophcn-mercury sulphate 
j compounds. It was proposed to separate subse- 
I <iuently the l.»onzone and thiophen and to return 
i the former to the coal gas. It appeared that the 
I piT)cess would be too costly for industrial use. 

I Tlie q\iestion as to the extent of the decomposition 
! with and witho\it tlie catalyst could be answered 
; indire«‘tly. The function of the catalyst was to 
1 reduce the temperature of the reaction, Gontact 
i material alone was <'apahle of effecting exactly the 
; same reduction, of sulphur compounds, but at a 
i temperature of about 60° to 100° G. higher, whhh 
] became dangerous to the iron apparatus of the 
! plant. The quantity of carbon oxys\ilplude pro- 
duced would be practhally unmeasura))le if the 
amount of sulphuretted hydrogen in the gas were 
below 100 grains per 100 cb. ft. Dr. Lessing’s 
question as to whether there was a relation existing 
between the amount of carbon dioxide and the 
! amount of carbon bisulphide decomposed, could 
only be cleared up in the laboratory with the 
! purest chemicals. They always knew after each 
i aeration the w’eight of carbon that had been 
I burned off in the plant-. Calculating back to the 
I amount of work done, it was found that the 
i quantity of <‘arbon w'as about double that repre- 
i sented by the carbon bisulphide decomposed, 
i whicli indicated that certain unscituraU'd hydro- 
j <*arbons in the gas had been decomposed. That 
; decomposition, after the decomposition of carboTj 
j bisulphide, was purely a question of temperature, 
and it was therefore important to work at t-h<^ 
lowest temperature eompatiblc w ith high efficiency. 

With regard to the average figures for th(i 
working of the plant, there was usually about 
39 grains of sulphur compounds in gas made from 
Northumberland and Durham coal, and that was 
reduced to from 7 to 8 grains, representing a 
reduction of 80%. 
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Obituary. 


G. V. PEARCE. 

Second Lieutenant Geoffrey Vincent Pearce, 
Roval Warwickshire Regiment, only son of 
Mr.“ William Pearce, M.P., of 14, Park Prascent, 
W., lias died from wounds received in action 
on Dec. IStli, aged 25 years. Formerly a 


sergeant in the Uppingham School (^orps, he 
afterwards joined the Artists’ Rifles, with whom 
he went to the Front in October last. On 
arrival he was selected for a (’ommission in the 
Royal Warwickshire* Regiment. He was 
elected a member of this Society in 1912, 
and was employed at the works of Messrs. 
Spencer^ (.’hapman and Messel at Silvertown. 
He was a most promising young chemist. 


Journal and Patent Literature. 


i‘sTK.NT SPEciiK'Vi'loNS may be obtaineil by jiost by roiiiiHing .as follows: — 

each, to the C’omutroUer of the Patent Olficc, W. I’cmple Fr;u»k«, Ksq., Southaini>tou iJuildini^', tlianciry Lane. 
London. W.C. 

rxC'v/ !<iiif(‘s. — Is. cadi, to the Secretary of tlic Society. 

Ffciich . — 1 fr. 05 c. cadi, as follows: Patents I'.Krt to U>07 iiidiisive, 13dm ct tie., .'d>. itiic tics Krancs iiuurgcob, 

Paris (licl ; Patents from 1003 to date, L’linprimcric Xatiomile, 37. line I'icille liii I'cinplc, Paris, 
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Patents. 

Sefxn’diioii <ind gntduig of rarhuis muieriuh ; 

Ceutrifu{ial . E. Ilolwill, London. Eng. 

Pat. 213,1^^7, Nov. 14, 1013. 

\ CE.VTRIFUOAL drum is constructed with an outer 
impervious and an inner concentric porous cylin- 
drical wall leaving a closed annular space lietweeri. i 
The mixture of solids and liquid is pa-ssc<l down- ! 
wui'ds through the rotating drum and the solids i 
rtre <leposited on the inner surface of the porous | 
cylinder, graded according to size, the bulk of ' 
the liquid pa,sslng away from the lower end of the ' 
drum. When a sufficient quantity of solid material i 
lias collected, the supply is stopped and the li<iaid ; 
which has collected in the annular space is drawn | 
off. On the rotation being continued tlic liquid 
still retained by the dopo.sitccl solids is forced 
through the porous wall. — SV. II. (’. 

Ccntrijmial machines. A. R. RoImm'Isou, (ila.sgow, 
Eng. Pat. 830(5, April 2, 1914. 

J’uE dried material is dischai>re(i froiu I he basket 
o£ .a centrifugal machine by a s<‘oop device which 
projects from a hub surrounding the central 
shaft. When the machine is ready to he dis- 
charged, a brake is applied to the hui> before the 
rotation of the drum is stopped so that the 
Scoops move relatively to the drum and deta«di 
the lower portions of the deposit, wliereupcni the 
remainder easily falls away. — M'. H. t’. 

('cnlnfiKjal apporatiia. W. .Mauss, Johannesbiug, 
Africa. Eng. Pat. 15,030, July 3, 1911. 

Ihe drums of a planetary ceutril'ugal machine \ 
<-U'c rotated individually by means of two concentric, i 
internally-toothed wheels which engage witli a I 
pair of planet wheels.— W. H. (A i 

‘‘separators ; Centrifugal of the planetary 

lype. W. Mauss, Johannesburg, S. Africa. 
Eng. Pat. 17,724, July 27, 1914. 

The separator is of the type in which the vertical 
placed close to the main axis and from 
Which the deposited material is removed by 
ploughs or scrapers (see Eng. Pat. 6478 of 1913 ; 


1 this J., 1913, 858). The drums aic made with a 
1 cylindrical central portion and an upper and lower 
I conical portion. — W, H. i’. 

^Separator ; Cenirifuyal driren by a low- 

pressure turbine. Aktiebolagot Baltic. First 
Addition, dalcMi Pel). 1(5. 1914 (Lbider Int. 
Gonv,. Feb. 18, 1913). to Fr. Pat. 419.542, Oct. 
17. 1012 (this J., 1913^.503). 

A hECTPimcATiNG engine is .sulistitnted for the 
lovv-pro.ssurc turbine and a high-pre.ssni'e for a 
lo\v-pros.<<ure steam generator in the separator 
described in the original patent. — W. 11. (’. 

Furnaces mid kilns ; Pnh'cndcni and liquid fuel 
— 8. .M. SfMdon, Salt Lake City. Utah. 

Eng. I^at. 27,373. Xov. 27. 1913. 

Under Int. Conv., .Ian. 28, 1913. 

Thh coiKluit througli wliicli warm air flows to the 
blower is cncUcscd in a mixing chamber, ami the 
\ fuel is led over the upper surface of Ihe conduit 
I and enters tlie latter on the under side. Tlic 
I proporl i»)us of the mlxlvuN* are adjiisteil by valves 
or dampei’s, and means arc provided for removing 
any lieavy particles that may accidentally accom- 
pany the fuel. — W. H. C. 

Feffvneralor-fvniave. W. E. Mooro, Pern. 111.. 
H. L. .Moore, Executrix. L.8. Pat. 1,117.219, 
Xov. 17, 191 4. Date of appl., Jan. 26, 191 L 
1'wo furnaces placed side by side are separated b\' 
a single partition wall, and a series of longitudinal 
regenerator chambers below the furnaces are 
connected with them by flues ami provided 
with reversing dampers to change the direction of 
flow of the gas and air. — W. II. ('. 

Retort. R. G. Stiles, Pai'kei*sburg. W. Va. U.8. 
Pat. 1,117,923, Nov. 17, 1911. Date of appl., 
Nov, 4, 1913. 

A RETORT of square section has a square doorway 
at one end. The bottom of the doorway is 
slightly alKJve the bottom of the retort to provide 
a stoam and water chamber, over which a series 
of grids are placed level with the sill of the door- 
way. The door is held in position by a swinging 
dog-screw and a valved steam outlet is presided 
for the vapours. — W. H. C. 
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Teniperalures ; Appuralua for indicuiing and 

reyulatimf . 1. Hall, Birmingham. Eng. 

Pat. 28,346, Dec. 9, 1913. 

In the apparatus described in Eng. Pat. 21,072 of 
1912, a single pivoted rod or lever is ust‘<l,oiK* end 
of wJm h rests np<.>n part of, and is actuafe<l by a 
differtMitial expansion device comprising a carl)oii 
nr other nnn-inelalUc j-od and a metal tube, and 
an<l the other (^onti'ols the valve Ihnujgli which 
the gas ontoi*s the burner. — \V. H. C. 

Drying (ippartilua iioiary chamber . G. 

Binder, Rochester, N.Y., U.S.A, Eng. Pal. 
8936, April 8, 1914. Under Int. Coiiv., Jan. 
21, 1914. 

Am is circulated by means of a fan continuously 
through a screening cliainbcr. a heating chamber, 
and a rotary drying chamber. After passing the 
scivening chamber, a p<»rtion of the air, containing 
the greater part of the moistun*. is dist'hai^etl 
into the atniosphei'e, and the reiiiairuler, fotrether 
with some fresh air. is n'-circulated through the 
train of apparatus.^ — W. H. C. 

Z)r5t>c«tui(/ organic maitcr. W. H. Allen, Clcvo- 
land, Ohio. U.S. Pat. 1,118,884. Nov, 24, 1014. 
Date «>f apph, Nov. 4, 1912. 

'Phk substance is enveloped in a magnetic field 
and a current of dry air, heated above HOP. 
(43^ by the magnetising current, is circulated 
over it. — J. H. J. 

Drying granvhir ^nafcriale ; Process atid appurains 

jor . .T. A. Topf und Sdhne. First Addi* 

tion, dated Feb, 11, 1914, to Fr. Pat. 401,679, 
Aug. 21, 1913. 

The drying appaiatus i? <iivided into compaid- 
ments by vertical and inclined partitions, so that 
I ho path of the material under t roatment is diverte<l 
in one? diivction only from the vertical. The dried 
material is discharged from the bottom of the 
apparatus through two doors which ai*e opened 
alternately by mechanical means. — W, H. 

O’ascs ; 7'reafmenl of . K. B. Wolcott, (.’hiiwgo, 

ill. U.S. Pat. 1,116,661. Nov. 10, 1914. Date 
of appl., Aiig. 14, 1909. 

Thk gases are pas.scd spirally (.lownwartls over the 
interior surface of a <ylitider and then upwards 
through the central portion of the cylinder, in 
which is a series of electi-odes or other heating 
means to iiidm-e chemical combinathm of the gases. 
The gases are subseq\iently- cooled. — W. H. C. 

Praf)orafor. F. !M. de Bed's, (’hicago. 111. U.S. 
I’at. 1.117,005, Nov. 10, 1914. Date of appl., 
July 19, 1913. 

The evaporator is cnn.stnicted of nntimonial lead, 
strengthened by ii*on angles or tees imbedded in 
the lead.— W. H. U. 

Filtering medivm [tile]. J. E. Porter, Syracuse, 
N.Y.. Assignor to General Filtration Co., Inc., 
Rochester, N.Y. U.S, Pat. 1,117,601, Nov. 17, 
1914. Date of appl., Iday 9, 1913. 

A UAPlD filtering tile is made by fusing a mixture 
*>f 75 to 85% of a silicioiis substance with 25 to 
15% of powdered glass. — W. H. C. 

Treating a current of liquid with a gas ; Apparatus 

far . G. Ornstein, Fr. Pat. 469,275, 

March 7, 1914. Under Int. Conv., May 9, 1913. 
The liquid is passed through a Venturi tube, and 
the variation in pressure before and after the 


constriction, due to the variation in the quantity 
of liquid flowing through the tube, is utilis^ to 
control the supply of compressed gas to the liquid. 

— ^W. H. G. 

Cooling compartmerds for rectifying columns, E. 
Barbel et Fils et Uic. Fr. Pat. 469,979, June 4. 

1913. 

3'hk condensed liquid wdiich collects on the boftoin 
of each compartment or tray, is maintained at a 
temperatui’e just below that of the ascending 
vapour by means of cinding coils. The hoods or 
covers of the bubbling devices are adjustably fixed 
to the vertical vapour pipes. — W. H. C. 

Cooling tower [for iraier] with aeration channels. 
W. Veddei-. Fr. Pat. 470,191, March 28, 19H. 
Under Int. Conv., March 29, 1913. 

(‘ooMNO chambei“S, gionped around a eeidral 
chimney, are provided with superposed hoHzoida! 

I channels through M'hich the cooling air passes In 
i the chimney. The liquid to he cooled falls in a 
: finely divided comlition across the horizontal cur- 
i*oi>t.s of air. Radiation from the chimney is 
prevented in order to obtain a good up-draught. 

— W. H. C. 

I I/dcnt heat of evaporation of liquids ; Apparatus for 

regenerating the . E. Nobel and 8. Bessonoff. 

St. Petersbui'g. U.S. Pal. 1,118,041, Nov. 24. 

1914. Date of appl, l)er. 17, 1908. 

: See Pat. 395,108 of 1908; this J., 1909, 357. 

— T. F. B. 

Cas-iight seals or closures belueen 7neial ond vitreous 

materia t : Production of . H. J. 8. Sand, 

Nottingham, and F. Reynolds, London. U.'S. 
Pat. 1.118,812, Nov. 24, 1914. Date of appl . 
i .Tan. 30, 1914. 

See Eng. Pat. 23,854 of 1913 ; this J., 1914, 571. 

-T. K. B. 

Crinding-ynills. Braillev Ihilverizer Go. Fr. Pat. 
4(59.646, Mar»*h 14, 1914. 

See Eng. Pat. 6193 of 1911 ; this J., 1914, 05(1 

-T. F. B. 

Separating solid bodies sttspended in liquids ; 

Process for . B. Hofer. Fr. Pat. 469,727, 

March 17, 1914. Under liit. ( onv., March 17. 
1913. 

! See Eng. Pat. 6793 of 1914; this J., 1914, 939. 

— T. F. B. 

Centrifugal machines. H. Broadhent. Fr. Pat. 
469.950. March 21, 1914. Under Int. Conv., 
April 9, 1913. 

See Eng. Pat. 8370 of 1913; this J., 1914, 582. 

— T. F. B. 

i (7e»?(r?7wwf separators. U.S. Pats. 1,119,173, 
'1,119,17.5 and 1,119,176. XVll. 

' Absorplioti pyrometer. Eng. Pat. 27,633. See 

xxin. 

Optical pyromeler. U.S. Pat. 1,119,571. iiceXXlII. 
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! Coals ai-ai7o6(c Jor export Irade ; United States 

1 V. H. Manning. U.S. Bureau of Mines, Tech- 
Paper 76, 1914. 15 pp. 

! Analysed, showing volatile matter, fixed carbon* 
I ash, and sulphur, and a description of their 
1 physical properties and of the uses to which they 
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are adapted, are given for the coals from coalfields 
in the United States from which there are facilities 
for export. — O. E. M. 

Coal ; Oxidation of , H. C. Porter and O. C. 

Ralston. U.S. Bureau of Mines, Techn. Paper 
No. 05, 1914. 30 pp. 

Experiments were made to show the effect on the 
oxidation of coal of variation of temperature and 
of oxygen pressure, reduction of proportion of 
oxvgen below that in ordinary air, and addition 
of carbon dioxide to the atmosphere. In general, 
below 200'^ C., oxygen is absorbed to form solid 
prt*diicts and water. Above 200® C. there is 
little fixation of oxygen, and carbon dioxide is 
produ(^ed, the proportion being latter in an easily 
ignited coal. Carbon monoxide is also produced 
by the decomposition of the solid oxygen-deriva- 
tive.— W. F. F. 

Coal in boiler furnacea ,* Factors governing the 
combustion of — ^ J. K. Clement, J. O. W. 
Frazer, and C. E. Augustine. U.S. Bureau of 
Mines, Tech. Paper 63, 1914. 46 pp. 
Experiments with a furnace having an unusually 
long combustion chamber, from which samples of 
the gases could bo drawn at intervals along its 
length, showed that, with a constant rate of firing, 
the time necessary for complete combustion of 
tlie gases, and hence the length of chamber required, 
decrease with increasing air supply. — O. E. M. 

Mixed coal' and water-gas ; Separation of ike 

illuminants in . G. A. Burrell and I. W. 

Robertson. Amer. Gas Inst. J. Gas Lighting, 
19U, 128,615—610. 

The illuminants in the Pittsburgh gas, made by 
mixing one part of carburetted water-gas with . 
three parts of coal gas, were separated by frac- 
tional distillation (see this J., 1914, 808). The ! 
gas was freed from carbon dioxide by caustic j 
potash and then cooled by liquid air and subjected ■ 
to a series of fractionations which gave a residue 
of the illuminants. A second series of fractiona- 
tions removed the ethane and ethylene, a third 
series removed propane and propylene, and a 
fourth series removed butylene and butane. 
Benzene was determined by fractionation of a 
separate quantity of the gas. The comiwsition 
of two samples of the gas taken on different 
dateswas: CO, 2*40, 2*43 ; 0, 0*80, 0-61 ; CO 13-25, 

13 63 ; H, 37-33, 37-13 ; CH* 31-13, 30-92 ; C,H, 
210. 1-92; C,Hs 0-35, 0-32; C.H* 6-05, 6-36; 

0-60, 0*70; C4H8 0-11, 0*12; C.H* (1 
^sample), 1-33 ; Nj (1 sample) 4-32%. The calorific 
value of the illuminants alone was calculated to be 
2162 B.Th.U.— W. F. P. 

Hydrogen in gas mixtures ; Determination of 

by means of colloidal palladium, G. A, Burrell 
and G. G. Oberfeil. J. Ind, Eng. Chern,, 1914, 

6, 992—994. 

The use of a solution of sodium picrate and colloidal 
palladvimi for determining Iwdrogen in gas mixtures 
is described (see Paal and Hartmann, this J., 1910, 
^30 ; Brunck, this J., 1911, 110). Hempel (this 
J.. 1912, 911) has stated that the solution slowly 
loses its absorbing power even in the dark, but 
the authors have obtained satisfactory results with 
a. solution which had been kept for 9 months in a 
pipette surrounded with black paper. — A. S. 

Oasoline vapour in natural gas ; Absorption of 
by fuming sulphuric acid. B. P. Anderson 
mid C. J. Engelder. J. Ind. Eng. Chem., 1914, 

6, 989—992. 

Gasolixe vapours are absorbed to a considerable 
xtent by fuming sulphuric acid, the amount of 


*^]^^rption increasing with the molecular weight 
of the hydrocarbons. The suitability of a natural 
for the manufacture of gasoline may be ascer- 
^i^^d by determining the absorption under 
definite conditions, but it is desirable in such cases 
to determine also the composition of the gas before 
and after treatment with the acid. Samples of 
natural gas from which respectively 1 gallon of 
gasoline oS 90® B. (sp. gr. 0*643) and 5 gallons of 
97® B. (sp. gr. 0 024 ) per 1000 cb. ft. were 
recovered on a commercial scale, showed a decrease 
of volume of 9-8 and 30% when passed 30 times 
over fuming sulphuric acid (30 % SO 3 ) in a modified 
Orsat apparatus (Dennis, “ Gas Analysis,” p. 86). 

—A. S. 

Ammonium chloride as a by-product of coke ovens, 
gas works, etc. W. Strommenger. Z. angew. 
Chem., 1914, 27, 518—520. 

The working up of the ammoniacal liquors into 
pure ammonium chloride, instead of crude 
ammonium sulphate, is especially desirable in 
view of the introduction of synthetic nitrogen 
compounds on to the market as manures in com- 
petition with the older sources of .supply. For 
this purpose, the liquors, which already contain 
some ammonium chloride, are treated with a 
slight excess of hydrochloric acid, and the decom- 
position of the otlier ammonium salts and the 
oxidation of tlie iron present, arc Licilitated by 
a current of air. The sulphur precipitated during 
this process is almost pure and forms a valuable 
by-product. A slight exce.s.s of ammonia is added 
to the filtered liquors to precipitate iron and other 
impurities. The filtrate is neiitralLsed with hydro- 
chloric acid, treated with sufficient common salt 
to convert all the undecomposed sulphate into 
chloride, evaporated to dryness, and ammonium 
chloride .separated by' sublimation, leaving a 
residue of sodium sulphate mixed with small 
quantities of sodium chloride and carbon (from 
the organic impurities). Recrystallisation of the 
sublimate is for most purposes unnecessary, but 
the innermost layers are liable to contain traces of 
volatile oi^anic matter, which, though not recog- 
nisable by analysis, cause the crystals to darken 
on exposure to air and light. A single crystallisa- 
tion completely removes them. — G. F. M. 

Gas-oils ; Determination of the viscosity of . 

A. V. Hefn]ri(?kson. J. Gas Lighting, 1914, 
128, 600—601. 

The determination of the viscosity of oils used in 
the manufacture of carburetted water-gas is 
suggested as a means for determining the origin 



of the oil. An O.stwald viscosimeter is used, im- 
mersed in a water-bath at constant temperature. 
The specific viscosities (viscosity of water ^1) 
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of Texas, American, and Roumanian oils at 
various temperatures are represented in the graph 
by T, A, and R, respectively. — W. F. F. 

Crude -petroleum^ oil-fuel^ and similar substances ; 

Rapid methods of determining water in . 

H. S. Shrewsbury. Analyst, 1014, 39, 529 — 531. 
Distillation method, — 100 c.c. of the oil a^d a few 
pieces of pumice stone are placed in a 500 c.c. 
distillation dask supported with its side tube per- 
pendicular to the bench. The tube is inserted up 
to the neck of the flask in a 25 c.c. graduated 
cylinder, which is surrounded by cold water. After 
the neck and surface of the flask (uncovered by 
the oil) have been heated by a flame to prevent the 
condensation of water, the oil itself is heater! until 
the W'ater has been driven over into the cylinder, 
the process being completed by distilling a few c.c. 
of tne oil. The cylinder is then rotated rapidly, 
to cause the water to settle, and the volume of the 
water is read ; dry petroleum spirit may be added 
to the distillate to accelerato the separation. 
Tuihidiiy temperature process. — This method de- 
pends on the possibility of extracting water from 
oil-fuel with glacial acetic acid, and the delicacy 
with which the turbidity temperature of glacial 
acetic acid and a standard oil responds to the 
presence of minute quantities of water. A suit- 
able standard oil (giving a turbidity temperature 
of 49° C, with glacial acetic acid) may be prepared 
by mixing equal volumes of arachis and coconut 
oils ; a correction is necessary for the effect on 
the turbidity temperature oi substances other 
than water extracted from the oil-fuel, and this is 
found by a blank determination on oil which has 
been dried by boiling for a short time in an open 
dish. S^ew standards must be prepared fop every 
fresh stock of acetic acid. Jen c.c. of standardised 
glacial acetic acid is placed in a dry, stoppered, 
graduated 25 c.c. cylinder and 10 c.<*. of the oil- 
fuel is added. The cylinder is shaken, its contents 
are transferred to a separator, the acid extract is 
drawn off, passed through a dry filter, and 2 c.c. 
of the filtrate is heated m a test-tube with 2 c.c. 
of the standard oil until the mixture is clear, the 
turbidity temperature being then determined in 
the usual way. When the oil contains more than 
2*5 % of water, the acetic acid extract must be 
diluted with the standard acM, exactly the same 
dilution being made with the extract which gives the 
figure for the blank. The re.sults ohtoined by the 
two methods are fairly concordant. Both methods 
would probably be applicable to the determination 
of water in butter, mai^arine, lard, and other oils 
and fats. — W. P. S. 

Alcohol as a substitute for hensine for driving motor 
cars. W, Ilempel. Z. angew. Chem., 1914, 27, 
521—522. 

In 1912 Germany produced 179,800 tons (metric) 
of benzine ; in 1913, 160,000 tons of benzol (of 
which 50,000 tons were exported to France ; and 
in 1912—1913, 3,753,265 hi. of alcohol. AU 
motor cars in Berlin have been adapted to use 
alcohol as well as benzine. The following are the 
respective heats of combustion of the different 
substances f ried in the experiments : — Benzine, 
9500—10,500 ; pure benzene, 10,260 ; commercial 
90 % benzol 9550 — 10,000 ; pure alcohol, 7402 ; 
05 % alcohol, 5875 ; and pure naphthalene, 9628*3 
Cals, per kilo. Alcohol denatured with 2 to 20 % of 
benzene is much more suitable for motor engines 
than that containing wood alcohol or pyridine. 
According to Dieterich a mixture of I vol. of 
petroleum spirit with 2 vols. of benzene is par- 
ticularly suitable for the purpose. After suitable 
regulation of the tubes of a Lyma carburetter the 
following mixtures could be used : — (1) A mixture 
of 4 vols. of 95 % alcohol and 1 vol. of 90% benzol 


containing 200 grms. of naphthalene per litre. 
(2) Four vols. of 95% alcohol and 1 vol. of crude 
benzol containing 200 grms. of naphthalene per 
litre. (3) Four vols. of 95% alcohol and 1 vol. of 
light coal-tar oil containing 200 grms. of nai)htha- 
lene per litre. In a long run 18 litres of mixture 
1 gave Ihe same result as 15 litres of ordinary 
petrol. Oiily oils purified by sulphuric acid and 
alkali should be used for this pu:^ose. There is 
also a possibility of using a solution of acetylene 
in acetone (which dissolves 31 vols.) or alcohol 
(6 vols.). The use of pure alcohol tends to produce 
rust in the engine. — C. A. M. 

SubsiUuies for benzine and benzol in motor engines. 
K. Illeterich. Z. angew. Chem., 1914, 27, 
543—544. 

The following mixtures are recommended as suit- 
able substitutes for petrol : — I. (a) Alcohol (95%), 
70; benzol 30 parts. (6) Alcohol (90%), 50; 
commercial acetone, 20 ; benzol, 30 parts. II. 
(a) Alcohol (95%), 70; benzine 30 parts. (5) 
Alcohol (90%) 50 ; commercial acetone, 20 ; ben- 
zine, 30 parts. III. (a) Alcohol (95%) 90 ; ether,- 
10 parts. (5) Alcohol (95%), 90; ether 10; 
naphthalene, 1 part. IV. (a) Alcohol (95%), 70; 
commercial acetone, 30 parts. (6) Alcohol (90%), 
50 ; commercial acetone, 50 parts. V. (tx) Petro- 
leum, 2 ; benzine, 1 part. (l>) Petroleum, 3 ; 
acetone, 1 part, (c) Petroleum, 90 ; ether, 10 
parts containing 1 part of naphthalene. AU these 
substitutes require preliminary heating of the 
carburetter and reduction of the supply of air. 
To prevent rust one litre of motor oil should be 
dissolved in 100 litres of the mixture. — C. A. M. 

Alcohol as a motor-spirit. 0. Mohr. Z. atigew. 

Chem., 1914, 27, 558—559. 

Only the simplest mixtures of alcohol with hydi'o- 
carbons have proved suitable as substitutes for 
petrol in motor engines. Mixtures of equal parts 
of alcohol and benzene or of alcohol (50), benzene 
(25), and petrol (25h have given good results, Uie 
second mixture having the advantage of not forming 
crystalline deposits in winter. Naphthalene proved 
unsuitable owing to the formation of deposits. 
The use of alconol containing 0-5% ammonium 
perchlorate is objectionable owing to the gaseous 
chlorine compounds formed in the explosion. 

— C.A. M. 

Determination of Prussian blue in cydnide mud. 
Anderson. See VII. 

Rock asphalts of Oklahoma and their use in paving. 
Snider. See IX. 

Cementing value of bitumino^is binders. Kirsch- 
braun. See IX. 

Iodine value of linseed and petroleum oils. Smith 
and Tuttle. See XII. 

P.VTENTS. 

Briquettes ; Process for making withcrui coal. 

E. ii. Geelhand and J. de Man-Roeis. Fr. Pat. 
469,293, Feb. 9, 1914. 

Briquettes are formed of gum copal, wood chips, 
bark or the like, and loam. — W. F. B. 

Briquettes ; Process for making . A. Epp. 

Fr. Pat. 470,136, Mar. 26, 1914. 

Clay and sawdust are heated in a mixer preferably 
by high-pres.sure steam, coal tar and previously 
boiled pine resin are added, and nitric and sul- 
phuric acids are then agitated with the mixture, 
i winch is cooled, moulded, and exposed to the 
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itmosphere for one or two days. An alternative 
jrocess consists in using clinker or ashes with finely- 
livided pitch, tar, and sulphuric acid. — W. F. B. 

9as [firedamp] admixed with air or other ffoses ; 
Apparatus for indicaiing the presence and esti- 
mating the proportion of a . H. R. Webster, 

Horsforth. Eng. Pat. 26,001, Nov. 13, 1913. 

A THIN metallic diaphragm closing a porous vessel 
is distended when diffusion of a gas into the vessel 
akes place, and makes electrical contact with a 
•od. To make the apparatus quantitative the 
original distance of Jbhe wjd from the diaphragm is 
adjustable by a micrometer screw. The closing of 
;he circuit is indicated by a bell or lamp. — O. E. M. 

jas-relorls ; Vertical . R. Dempster and Sons, 

Ltd., Elland, and F. G. Brockway, Cleethorpes. 
Eng. Pat. 1997, Jan. 26, 1914. 

A TABLE for supporting the charge stands during 
•arbonisalion on the bottom lid of the retort, falls 
)ut of the way when the lid is opened for dis- 
•haiging, and is replaced by means of a chain let 
lown through the retort. — O. E. M. 

Water-ffas ; Produciion of . R. P. Pictet, 

Berlin. Eng. Pat. 24,374, Oct 27, 1913. 

Puke or nearly pure oxygen is passed, with steam, 
•ontinuously through fuel at 1500® — 1800® O. 

— O. E. M. 

Water-gas ; Conversion of carbon monoxide in 

into metham, L. Vignon. Fr. Pat. 469,907, 
.Tune 2, 1913, 

^Vateu-gas is mixed with a determined quantity 
)f steam and passed over quicklime heated to 
550® — 1200® C. Below about 850® 0. calcium car- 
jonate, methane, and hydrogen are produced, 
.vhilst above this temperature the calcium car- 
bonate is decomposed, and the resulting ^as also 
••oiitains carbon dioxide. Small quantities of 
bther hydrocarbons, such as ethylene, ai’e also 
ormed. (See also Fr. Pat, 410,609 ; this J., 1910, 
tSOO.)— w. F, B. 

Producer-gas generators. T. R, Wollaston, Man- 
chester. Eng. Pat. 29,088, Dec. 17, 1913. 

A PRODUCER, of any suitable type, is provided with 
i number of hermetically sealecl tubes (Perkins 
ubes) containing a small quantity of fluid, which . 
ibstract heat from the burning fuel and transmit j 
it to a boiler, fixed on the top of tlu; prtMliicer. 
The steam from the boiler passes by a pipe, fitted 
•vith an air injector, to the jacket of the producer. 
Hid thence into the fuel bed. — W, F. F. 

; Manufacture of car^uretted . W. J, 

Watkins, Assignor to G. Hurdleston, Fort 
Worth, Tex. U.S. Pat. 1,116,653, Nov, 10, 
1914. Date of appl., May 15, 1911. 

The lower half of the generating chamber is pro* 
vided with a number of horizontal fibre partitions, 
-oniiQcted by a central fibre stem. A volatile 
•ombustible liquid from a container in the upper 
p^t of the generator is distributed over layers 
1 ^ of pine shavings and iron borings 

placed on the partitions, and compressed air from 
I reservoir^ is blown downwards through the layers, 
he carburetted gas being drawn off fiom a chamber 
It the base of the generator. — W. F. F. 

-^ombustixyn products; Generation of under 

pressure for actuating turinnes. The Warwick 
Machinery Co. (1908), Ltd., London. From 
General Electric Co., New York. Eng. Pat. 482, 
Jan. 7, 1914. 

-OAL dust is stored in a closed hopper under air 
pressure from a branch pipe of the main, air supply. 


A rotary valve in the base of the hopper, driven at 
a controllable speed, admits the coal dust into the 
main air pipe, from which it is blown tangentially 
rn^ conical top of the combustion chamber. 
The ignited mixture thus has a downward spiral 
movement, the ash being thrown against the sides 
and falling into a scries of pockets formed in the 
bottom of the combustion chamber. The gaseous 
combustion products escape by a water-jacketed 
pipe extending from the top of the combustion 
chamber nearly to the base. — W. F. F. 

Gases and gaseous atmospheres of }ion‘Oxidizing 

character ; Manufacture of . H. FVasch, 

New York (E. B. Prasch, New York, and F. F. 
Whiton, Hewlett, N.Y., executrices). U.S. Pat. 
1,118,899, Nov. 24, 1914. Date of appl.. 

Sept. 28, 1914. 

Air, mixed with a small proportion of hydrocarbon 
vapoiip, is passed over incandescent carbon, the 
resulting gaseous mixture consisting of nitrogen, 
carbon monoxide and dioxide, and hydrogen. 

—W. F. F. 

Gas-washer. H. Bentz, Montclair, N.J. U.S. Pat. 
1,117,309, Nov. 17, 1914. Date of appl., June 5, 
1914. 

The gas passes tl)ruugh a casing, where it meets 
a body of mist wliich coats the suspended solid 
particles. It then passes successively, at increased 
velocitj', between two series of plates supplied with 
a flowing film of water, whereby suspended 
particles are removed and the gas is cooled, and 
then between a final series of plates, without a 
water film, to eliminate entrained moisture. 

-W. F. P. 

Hydrocarbons of low hoiling-poini ; Production of 

from those of higher hoiling-point W. A. 

Hall, New York. Eng. Pat. 18,342, Aug. 12, 
1913. 

Hydrocarbon oil is ^itated with 50% of lime- 
! water ; a small quantity of ferrous or aluminium 
’ sulphate is added, and the precipitate fonned 
is removed by filtration. The filtrate contains the 
oils of lower ceiling point.— O. E. M. 

Mineral oils of low boiling-point ; Production of 

from those of high boiling point. Continental 
Caoutchouc und Gutta Percha Co. Fr. Pat 
469,948, March 21, 1914. Under Int. Conv.» 
Mareh 22 and Oct. 4, 1913. 

The fraction of high boiling-point is heated with 
a catalyst such as aluminium chloride, with or 
without mercuric, ferric, vanadium, or other 
chloride, or with aluminium in a stream of dry 
hydrochloric acid gas, or is atomised or exposed 
to ultra-violet rays or the silent electric discharge 
in presence of a catalyst. The process is con- 
tinuous. Gaseous products are obtained by 
heating to a higher temperature, and longer, in 
closed vessels. — O. E. M, 

Liquid hydrocarbons [pentanes] ; Process of obtaining 

[from natural gas]. E. Schill, As.signor to 

Continental Gas Compressing Corporation, New 
York. Reissue No. 13,829. Nov. 17, 1914, of 
U.S. Pat. 1,100,260, June 16, 1914. Date of 
appl., June 19, 1914. 

; Natural gas is highly compressed in the presence 
I of a finely-divided inert heat-absorbing agent w hich 
is also a water absorbent, a lubricant and a con- 
ductor of heat, and has a high specific heat, specific 
gravity, and boiling point. The temperature is 
reduced to 25® C., and the liquefied portion, which 
contains the pentanes and other hydrocarbons of 
higher boiling point, is removed w-hile still under 
1 pressure, and tne pentanes separated by fractional 
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distillation. The method may be extended to the 
separation of hydrocarbons of low, medium, and 
high boiling points from a gaseous mixture of these 
substances, by condensing the portions having 
medium and high boiling points after the initial 
compression, removing tne gaseous portion, and 
fractionating the liquid portion. — W. F. F. 

[ParaiQin'] wax; Pradufnng from othkr hydro- 

carbons, W. M. Burton. Chicago, 111., Assignor 
to Standard Oil Co., \^iting, Ind. U.S. rat. 
1,112,113. Sept. 29, 1914. Date of appl., Jan. 
21, 1914. 

Fuel oil, produced in the distillation of peU^leum, 
and free from wax, is distilled at 650® — 850® F. 
(343® — 454® C.) under a pressure of 4 to 5 atmos- 
pheres. The residuum, about one-third of the 
original charge, is completely distilled at atmos- 
pheric pressure, the distillate cooled, and the 
paraffin wax, which amounts to about 2%, re- 
moved in a press. The expressed oil may be again 
treated as described, or may be mixed with a fresh 
charge of fuel oil, — -W, F. F. 

Oil-rejiner. F. R. Reynolds, Bakersfield, Cal. 
U.S. Pat. 1,119,453, Dec. 1, 1914. Date of 
appl., Aug. 9, 1913. 

Flat jacketed steam drums, arranged one above 
the other, are connected by short vertical pipes, 
and the jackets are also connected together. Crude 
oil is passed through the jackets, entering at the 
uppermost. A tank with <mening8 at top and 
bottom encloses the whole. On leaving the lowest 
jacket, the oil passes over inclined baffle-plates and 
16 finally led away by the outlet at the bottom of 
the tank, the gases escaping thiough the outlet at 
the top. — W. P. F. 

Petroleum ; Method of dislilling . B. M. C'lark, 

Alton, 111. V.H. Pat. 1,119,496, Dec. 1, 1914. 
Date of appl., April 20, 1914. 

The liquid residue from petroleum distillation is 
circulated rapidly in a small stream while subjected 
to a cracking temperature. The vapoiur is con- 
densed at 650®— 850® F. (343®— 454® C.), under a 
pressure of 3 — 7 atmospheres. — W, F. F. 

Hydrocarbons [petroleum residues] ; Method of 

dislilling . R. E. Humphreys, Whiting, 

Ind., Assignor to Standard Oil Co.. Chicago, III. 
U.S. Pat. 1,119,700, Dec. 1, 1914. Date of 
appl., June 20, 1914. 

Petroleum residues boiling above 500® F. (260® C.) 
are distilled at a pressure above 4 atmospheres, 
the distillate being returned to the still for lurther 
treatment. The fighter vapours, which consist of I 
hydrocarbons of the same series but having lower 
boiling points, are condensed while still under 
pressure. — W. F. F. 

Organic esters of the fatty series ; New application 

of [as motor spirit], Soc, d’Etude du 

CMburx. First Addition, dated Feb. 25, 1914, 
to Ft. Pat. 461,520, Aug. 20, 1913 (this J., 
1914, 191). ■ 

The esters mentioned in the original patent may 
be used, mixed with aromatic or fatty hydrocarbons, 
in in^rnal combustion motors. — O. E. M. 

Liquid hydrocarbons [petroleum] ; Hlecirically' 

heated still for . T, Delort. First and 

Second Additions, dated March 6 and April 26, 

1913, to Fr. Pat. 469,054, Feb. 8, 1913 (this J., 

1914, 954). 

The liquid in an upper compartment of the still 
is heated by, and condenses, the vapour from a 
lower compaidment ; its more volatile portions 


ass off to a condenser cooled by fresh, untreated 
q^iid, while the less volatile portions pass into the 
lower compartment over inclined planes, the 
I temperature of which inci'eases from the top towards 
the Wttom. — O. E. M. 

Benzine ; Regeneration of impure . M. 

Granger. Fr. Pat. 469,490, March 11, 1914. 

Benzene from petroleum or its distillates ; Process 
for obtaining . J. Holcgreber. First Addi- 

tion, dated March 7, 1914, to Fr. Pat. 460,827, 
July 28, 1913 (see this J., 1914, 17). 

Increased yields of benzene may be obtained 
from petroleum or its distillates by treatment 
with hydrogen in presence of a mixture of metallic 
oxides, instead, of the metals themselves. The 
oxides are either used in the form of powder or 
deposited on pumice stone, to present a large 
surface. Mixtures of the oxides of nickel and 
copper, or cobalt and iron may be used with 
advantage. — T, F, B. 

Fires in oil tanks, garages, and the like ; Exting- 
uishing . J. B. and O. B. Erwin, Mil- 

waukee. Wis., U.S.A. Eng. Pat. 2142, Jan. 
27, 1914. 

A small vessel containing sulphuric acid is 
suspended by a catch which is rele^ed by the 
falling of a weight when a fusible link is destroyed. 
The acid vessel, open at the top, then sinks 
slowly through a mixture of sodium bicarbonate 
and soap bark solution contained in a deep 
vessel within or adjacent to the oil tank, or below 
the floor of the garage or other building. Violent 
ebullition is produced and the foam overflows oil 
the surface of the burning oil and extinguishes the 
fire.— W. F. F. 

Lust ; Composition for agglutinating . H. 

Belger, Cuflercoates. U.S. Pat. 1,120,362, Dec. 
8 , 1914. Date of appl., Sept. 10, 1913. 

See Eng. Pat. 6343 of 1013; this J., 1913, 090. 

— T. F. B. 

Peat ; Process for dehydrating . Wetearbon- 

izing. Ltd. Fr. Pat. 469,447, March 9, 1914. 
Under Int. Conv., March 10, 1913. 

See Eng. Pat. 5873 of 1913 ; this J., 1914. 783. 

— T. F. B. 

Peal-dewatering process. T. Rigby and G. W. 
Andrew, Dumfries, Assignors to Wetcarbonizing, 
Ltd., London. U.S. Pat. 1,121,203, Dec.. 15, 
1914. Date of appl., March 6, 1914. 

See Eng. Pat. 5873 of 1913 ; this J., 1914, 783. 

— T. F. B. 

Peal-dewatering process. T. Rigby, Dumfries. 
Assignor to Wetcarbonizing, Lra., Ijondon- 
U.S. Pat. 1,121,204, Dec. 15, 1914. Date of 
appl., March 6, 1914. 

See Eng. Pat. 11,133 of 1913 ; this J., 1914, 912. 

— T. F. B. 

Gaseous fuel ; Apparatus /or the production of 

A. W. Southey, Edgware. U.S. Pat. 1,1§0,857. 
Dec. 16, 1914. Date of appl., Dec. 6, 1913. 

See Eng. Pat. 27,612 of 1911 ; this J.. 1913, 77. 

— T. F. B. 

[Gas] retort-discharging apparatus. A. Dobson. 
Halifax, Assignor to Drakes, Ltd., Ovendeu. 
U.S. Pat. 1,121,551, Dec. 15, 1914. Date of 
appl., Feb. 17, 1914. 

I See Eng. Pat. 4105 of 1913 ; this J., 1914, 684- 

— T. F. B. 
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Separating gaseous mixtures into their constituents ; 

Process of . B. P. Pictet, Bertin-Wilmers- 

dorf, Germany. U.S. Pat. 1,119,312, Dec. 1, 
1914. Date of appl., June 2'J, 1913. 

See Ft. Pat. 457,031 of 1912 ; this J., 1913, 1109. 

— T. P. B. 

Suction gas-producer apparatus. P. T. Hoxiston, 
I>ondon. U.S. Pat. 1,119,603, Dec. I, 1914. 
Date of appl., July 2, 1914. 

See Eng. Pat. 15,367 of 1913 ; this J., 1914, 542. 

— T. P. B. 

Petroleum ; Procesk for treating residues from the 

distillation of . Standard Oil Co. Pr. Pat. 

469,689, March 16, 1914. 

See U.S. Pat. 1,105,961 of 1914 ; this J., 1914, 911. 

— T. F. B. 


Elearodes [jor arc lamps]. J. T. H. Dempster, 
^henectady, Assignor to General Electric Co., 
New York. U.S. Pats. 1,118,399 and 1,118,400, 
Noy. 24, 1914. Dates of appl.. May 20,41904, 
andOct. 27, 1911. 

See Eng. Pat. 14,196 of 1904 ; this J., 1005, 611. 

— T. P. B. 

Method hf manufacture of metallic [tungsten] wires 
and strips. Pr. Pat. 469,212. See X. 


Preparation of acetaldehyde from distillation gases. 
Ger. Pat. 276,764. See XX. 


m.— TAR AND TAR PRODUCTS. 


Distilling petroleum or similar oils ; Processes oj 

and apparaiusjor carrying on these processes. 

M. J. Trumble, Los Angeles, Cal., U.S.A. Eng. 
Pat. 22,497, Oct. 0, 1913. Under Int. Conv., 
Jan. 14, 1913. 

See U.S. Pat. 1,070,381 of 1913 ; this J., 1913, 902. 

— T. P. B. 


Extinguishhig fires ; Method of . R. Scheuff- 

gen, Assignor to Pabrik Esplosionssicherer 
Getasse G. m. b. H., Salr.kotlen, Germany. U.S. 
Pat. 1,118,952, Dec. 1, 1914. Date of appl., 
.March 21, 1912. 

See Eng. Pat. 6327 of 1912 ; this J., 1912, 673. 

— T. F. B. 


Apparatus for automatic gas analysis. U.S. Pat. 
1,111,815. See XXIII. 


IlB,— DESTRUCriVB DISTILLATION ; 
HEATING; LIGHTING. 

Patents. 

Peat ; Process for dehydrating . Wetcarbon- 

izing Ltd. Pr. Pat. 409,448, March 9, 1914. 
Under Int. Conv., March 10, 1913. 

1-V the dehydration of peat by wet carbonizing 
followed by treatment in a filter-press, a part or 
all of the hot liquid from the press is returned 
to the fresh pulp about to be treated, thereby 
I saving heat and increasing the nitrogen content 
of the finished product. — W. F. B. 

healing water and other liquids; Apparatus for 
~~ . A. C. lonides. Eng. Pat. 26,259, Nov. 

15, 1913. 

The heater described in Eng. Pat. 15,455 of 1909, 
in which a combustible gaseous mixture is burnt 
without addition of further air, and from which 
the products of comliustion are lemoved by 
downward displacement, has its heating chamber 
surrounded by a jacket in two parts, of which 
ine upper can be swung aside for access to the 
chamber. — 0. E. M. 


Hlamenis for incandescence electric lamps. E. 
Morsamt. Pr. Pat. 469,902, June 2. 1913. 
filament consists of an intimate mixture of 
as tungsten, and a refractory 
J ®hhh as boron cswbide ; it is 
more resistant to mechanical shock 
ana over-running thanametalUc filament.— O.E.M. 


Toluene in benzol ; Test for . J. Gas IJghting, 

1914, 128, 727. 

The Committee on the Supply of High Explosives 
have issued a notice to tar distillers, etc., specifying 
the standard distillation test lor toluene in benzol. 
The sample is distilled from a flask having a 
bulb (preferably coppered) of 150 — 180 c.c. 
capacity, a neck about 5 ins. long, and a side 
tube at about the middle of the neck. A water- 
cooled condenser, 18 — 20 ins. long is used, and a 
100 c.c. graduated cylinder for the distillate. 
The flask and condenser are washed with the 
benzol to be tested, and 100 c.c. of benzol intro- 
duced. The rate of distillation should be two 
drops per second. When the corrected benzol 
thermometer shows 84° C. (at 30 inches pressure, 
or ±0-1° C. for t 0*1 inch pressure), the apparatus 
is allowed to cool and the distillate read off. 
Any deficiency from 100 c.c, when the residue 
is added to the distillate is considered as distillate. 
If the distillate amount to more than 95% 
and the sp. gr. of the benzol be between 0-880 
and 0-890 at 15° C., it may be sold without 
a permit, but if the distillate he less than 95% 
a sample must be submitted to the Committee 
for test.— W. F. F. 


Aniline oil and salt, and picric acid ; Prohibition 

of exports of . Board of Trade J., Dec. 17, 

1914. 

An Order in Council, dated Dec. 11th, prohibits 
the export to all destinations of aniline oil, aniline 
salt, and picric acid and its components. 

Toluol supplies and the War Office. 

The Ai-my Council ha.s notified the majority of 
British gas undertakings that for the period of 
the war, they are to place at the disposal of the 
Council their whole output in toluol or substances 
containing toluol (commercial benzol, light oils, 
etc.), so far as they are not covered by existing 
contracts. 


Organic substances ; Addition compounds of 

icith sulphuric add. J. Kendall and C. D. 
Carpenter. J. Amer. Chem. Soc., 1914, 36, 
2498—2517. 

The authors have studied the action of pure 
sulphuric acid (100%) at low temperatures on 35 
organic compounds, including aldehydes, ketones, 
phenols, and aromatic and aliphatic acids. Prom 
observations of the freezing points it is concluded 
that addition compounds of the oxonium type 
are formed in the majority of cases, and that sul- 
phonation u preceded by formation of such 
compounds. — R. G. P. 
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Patents. 

Tar disdllaiion products ; Process for treating 

with phosphoric acid, M. Melaxnid and L. 
Grotzinger. Ger. Pat, 276,7j85, Aug. 19, 1913. 
Addition to Ger, Pat. 264,811, Aiig, 22, 1912. 
The hydrocarbons of tar oils are converted into 
hydrocarbons of lower boiling point by heating 
with phosphoric acid. For example, on^ kind of 
tar yielded 6-5% boiling up to 200° C., sp. gr. 
0-950; when the tar was heated with 25% of 
phosphoric acid it yielded 30% boiling t^low 
200° C. (sp. gr. 0-897), 9% up to 230° C. {0-990), 
23% up to 270° C, (0-992), and 14% up to 320° C. 
When the oils boiling below 200° C. were ^ain 
distilled wdth 23 % of phosphoric acid, they yielded 
80% of b. pt. below 120° 0. (sp. gr. 0*860), 6% 
below 150° C. (0-807) and 14% below 180° C. 
(0-880) ; by similar treatment the fractions l>oiling 
between 200° and 270° C. yielded 20% below 
120° C, (sp. gr. 0-867), 25% below 180° C. (0-884), 
and 55% below 230° C. (0-965). (Compare this 
J„ 1912, 977 ; 1913, 415, 820, 861, 1000).— T. F. B. 


Anlhraquinone ; Process of making . P. 

Singer, Offenbach, Assignor to (%em. Pabr. 
Grieshein^-Elektron, Frankfort, Germany. U.S. 
Pat. 1.119,546, Dec. 1, 1914. Date of appl., 
May 25, 1914. 

Anthracene is treated with nitric acid in presence 
of a mercury salt and an indifferent liquid at a 
temperature below 60° C., and the product thus 
obtained, which is a mixture of unstable mesonitro 
derivatives of anthracene, is converted into anthra- 
quinone by treatment with an oxidising agent, in 
presence of a mercurv salt, at a temperature above 
60° C.— T, F. B. 


Aminoanthraquinones : Process for preparing . 

Farbwerke vorm. Meister, Lucius, und BrUning. 
Fr. Pat. 469,741, May 27, 1913. 

See U.S, Pat. 1,104,943 of 1913; this J.. 1914, 
855. Organic amino compounds may be used in 
place of ammonia. — T, F. B, 


Obtomh^ benzene from petroleum or its distillates. 
Addition to Fr. Pat. 460,827. See IIa. 


IV.-COLOURING MATTERS AND DYES. 

Aniline dyes; Manufacture of in Great 

Britain. Board of Trade, Dec., 1914. 

The Government are prepared to assist an effort 
to establish a factory for the large-scale manu- 
facture of aniline dyes on the following lines : — 
{a) A limited company to be formed w^ith a 
share capital of £3,000,000, divided into 3,000.000 
shares of £1 each. This capital to be subscribed 
by those interested, and be paid up as to 2s. 6d. 
a share on allotment, and 5s. on June 30th, 1915. 
The remaining 12s. 6d. is not likely to be needed 
for some time to come, and when required will 
only be payable in calls not exceeding 28. 6d. 
.a share, at interv-als of not less than six months 
between each call. 

(6) The Government to advance to such com- 
pany £1,500,000, bearing interest at the rate 
of 4 per cent, per annum and secured as a first 
oharge on the assets and undertaking of the 
company, and repayable in 25 years, 

(c) The interest on the juiyauce and a sinking 
fund for its repayment ace to be payable only out 
of the net ptbfits of the cbmpany,T)xit a?e to be 
cumulative. 


(d) The Government advance to be made as to 
£750,000 on the Government being satisfied that 
the £3,000,000 capital of the company has been 
fully subscribed, and the remaining £750,000 
so soon as the call of 5s. a share has been made. 

(«) The Government ^all have the right of 
appointing two directors of the company, with 
power to veto any undue encroachment on the 
businesses of British manufacturers of products 
other than dyes and colours, or the giving of any 
undue preference as regards supply prices or 
otherwise to consumers of the company’s products. 
The names of the gentlemen so appointed are 
Sir Gilbert H. Claughton, Chairman of the London 
and North-Western Railway Company, and Sir 
Prank Forbes Adam. 

(/) The company shall remain British. 

The Committee on dye supply consider that co- 
operation would best be secured by the sub- 
scription of the share capital by those interested, 
and also by a contract being entered into between 
the company and the consiimers and users of its 
products whereby the consumers should agree 
for a period of fiv'e years after peace is established, 
or five years after the expiry of existing contracts 
and of all deliveries thereunder (whichever U 
the longer period), to take their supplies from 
the company in all cases where the company 
is able to supply the same of good quality and at 
reasonable prices, but with a provision that if a 
consumer should consider the prices fixed by 
the directors of the company too high, he may 
require that the prices to be charged shall be 
determined by an independent referee. 

With the object of securing for the company 
impartial administration of its business as between 
the users of dyes, it is intended that the board 
of the company (other than the Go’ernment 
directors) shall be selected by the Committee, 
and mainly composed of business men who are 
not themselves necessarily enj^aged in the dyeing 
trade. The board will be assisted by an advisory 
committee, constituted from among the 
representatives of the users of dyes, and will, 
in addition, have the advantage of the advice 
of chemical and other experte. 

The Committee have had addressed to them, 
among other questions, inquiries as to whether 
the company would not be hampered (1) by 
inability to secure the requisite alcohol free of 
duty, and (2) by restrictions at the instance of 
German holders "of British patents. The Com- 
mittee have satisfied themselves with regard to 
(1) that the company will be able to obtain from 
the Board of Customs and Excise permission to 
use alcohol for all industrial purposes, free from 
duty, by arranging that the denaturing of such , 
alcohol shall be carried out under conditions which 
will not hamper its use for such purposes ; and 
with regard to (2) that the new Act of 1914 and 
the rules thereunder ^vill enable the company to 
obtain on reasonable terms a licence from the 
Board of Trade for the duration of the patents, 
empowering it to manufacture commodities 
covered by such patents, so as to enable the 
community to enjoy the full use of the patented 
invention. * 

It is now essential for the Committee to ascertain , 
the extent to w'hich they can rely on the support 
of those interested. 


Patents. 

Vat [anikracens] dyestuffs and intermediate products 
for i*ee in making mem. Badische Anilin und 
Soda Fabrik. First Addition, dated Peb. 13, 
1914, to Fr. Pat. 458,949, June 7, 1913. Under 
Int. Conv., June 28, 1913, and Jan. 6. 1914. 
Ihxnes of anthracene-1.9-dicarboxylic acid in 
which the hydrogen of the iinino group is replaced 
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by hydroxyl, alkyl, or aryl, are obtained by treat- 
ing the acid or its anhydride with hydroxylamine 
or" with a prima^ aliphatic or aromatic amine. 
The methylimine is obtained, for example, by heat- 
ing anthracene-1.9-dicarboxylic anhydride with 
ten times its weight of 13 % aqueous methylamine 
solution for live hours at 150“ C. These substi- 
tuted imines are converted into vat dyestuffs 
analogous to those obtained according to the 
principal patent (see this J., 1913, 1101), by fusion 
with alkalis. The dyestuffs may also be obtained 
by treating the dyestuffs of the principal patent 
with alkylating or arylating agente. In general, 
the products dye rather bluer shades than those 
from which they are derived. — T. F. B. 

[d.3o] dyestuffs and process of manufacturing the 
same. E. S. Chapin, Sharon, and E. Lesser, 
Boston, Assignors to American Dyewood Co., 
New York. 17. .S. Pat. 1,100,781, Aug. 11, 1914. 
Bate of appl., Dec. 20, 1910. 

A Di.xzoTiSED aminosulphonic acid, such as 
l-naphthylamine-4-sulphonic acid, is combined 
with an a-anhydrotetramethylhaematoxylone, an 
oxidation product of acetylmethylhaematoxylin. 

— T. P. B. 

IFooZ [ozo] dyes ; Manufacture of brown . 

G. B. Ellis, London. Jt'om Chemical Works, 
formerly Sandoz, Basle, Switzerland. Eng. Pat. 
28,910, Dec. 15, 1913. 

.See Fr. Pat, 467,114 of 1914 ; this J., 1914, 856. 

— T. P. B. 


Asa dyes for the arylamides of 2.3-[hydr]qxynaph- 
thoic acid and process of making them. A. L. 
Laska and A. Litscher, Offenbach, Assignors to 
Chem. Fabr. Griesheim-Elektron, Frankfort, 
Germany. U.S. Pat. 1,121,026, Dec. 16, 1914. 
Date of appl.. May 11, 1914. 

See Eng. Pat. 10,085 of 1914 ; this J., 1914, 915. 

— T. P. B. 


Compounds of Isuco vat dyes with aralkyl compounds 
and process of making same. K. Beinfcing and 
A. J. .Stiegelmann, Assignors to Badische Anilin 
und Soda Fabrik, Ludwigshafen on Rhine, Ger- 
many. U.S. Pat. 1,106,970, Aug. 11, 1914. 
Date of appl.. Sept. 28, 1910. 

See Pr. Pat, 414,937 of 1910 ; this J., 1910, 1247. 

— T. F. B. 

Azo dyestuffs ; Process for producing . Far- 

benfabr. vorm. F. Bayer und \k>, Fr. Pat. 
469,457, March 9, 1914, Under Int. Conv., 
March 11, 1913. 

See Ger. Pats. 274,081 and 274,082 of 1913 ; this 

J., 1914, 784.— T. F. B. 


Azo dyestuffs ; Process for producing . Far- 

ijenfabr. vorm. F. Bayer und Co. Fr. Pat. 
469,949. March 21, 1914. Under Int. Conv., 
April 11, 1913. 

See Eng. Pat. 10,380 of 1913 ; this J., 1914, 545. 

— T. F. B. 

lAzii] dyestuffs for half-wool or half-silk ; Process 

for making . Farbwerke vorm. Mcister, 

1913 '^*’ ins, 901, May 31, 

See Eng. Pat. 13,236 of 1913 ; this J., 1914, 194. 

— T. F. B. 


liyestuffs of the Quinoline Teliow series ; Process 
hal^enated — . Farbwerke vorm. 
Meisterr Lucius, und Briitiing. Fr. Pat. 470,181, 
1914.’ Under InL Conv., May 2 and 


•See Eng. Pat. 8577 of 1914 f this J., 1914, 743. 

' F. B. 


Co^ensation products of (he arylamides of 2.3- 
hydroxynaphihoic acid and azo dyestuffs derived 
therefrom. Chem. Fabr. Grie.sheim-Elektron. 
Ft. Pat. 470,033, March 24, 1914. Under Int. 
Conv., April 19 and May 17, 1913. 

She Eng. Pats. 3312 and 3313 of 1914; this J., 
1914, 742, 855.— T. F. B. 


Va— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Cellulose ; Determination of the degree of hleaching 

of “. C. G. Schwalbe. Z. angew. Chem., 

1914, 27, 567—568. 

In the determination of the cupric-reducing value 
of cellulose (this J., 1910, 689), the limits of varia- 
tion between duplicate tests should not exceed 0-2 
in the “ copper value,” but abnormal results, e.g., 
values ranging from 0*6 to 1*3, may be obtained 
through the presence of cupric-rerhicing impurities 
in the Rochelle salt or the water employed. Com- 
mercial specimens of Rochelle salt frequently con- 
tain .small proportions of oxalate, which reduces 
the Fehling’s solution on boiling and discolours the 
cellulose at the conclusion of the test. Cupric- 
reducing impurities have also been found when 
condensed steam contaminated with volatile oily 
matters was used for making up the reagents. 
The solutions used should always be controlled by 
a blank test, by adding the hot mixture of 50 c.c. 
of each of the ingredients of FehUng’s solution to 
400 c.c. of water and boiling for 15 mins, under a 
reflux condenser. The liquid should neither turn 
greenish in colour nor deposit a precipitate of 
cuprous oxide on standing. If pure normal cotton 
has been boiled with tlie mixture, it should show 
no brownish discoloration. In performing the 
determinations, the heating arrangements must be 
adjusted to avoid over-heating of the walls of the 
flask, as drops of the liquid thrown against the 
heated glass by the stirrer may be decomposed, 
forming products which affect the results, 

— J. F. B. 

The paper industry in Russia and Finland. Papier- 
fab., 1914, 12, 106—108, 346—348. 

The movement for the abolition of the customs 
barrier between Russia and Finland, if successful, 
will have an important influence on the puip ancl 
paper trade, and by some it is feared the Russian 
paper industry may be ruined. The value of 
imports of wood puip and paper from Finland into 
Russia has grown from 7 million roubles (1 rouble = 
2s. IJd.) in 1900 to 22 millions in 1912 ; the ratio 
of imports to home production in Russia has 
increased in the same period from 16 7% to 3o l %. 
An import duty on Finnish pulp and paper was 
first imposed in 1885, and since it failed to check 
competition, it was increased in 1897, but still 
without effect. The statistics for 1912 of imports 
from Finland show : 885,000 poods (1 pood = 36 
lb.) of mechanical pulp, 995,000 of wood pulp 
boards, 2,000,000 of paper made from boiled 
wood and 4,200,000 of white paper containing 
mechanical pulp. In the last 0 — 7 years the 
total exports of mechanical j)ulp from Finland 
have remained stationary while the exports of 
paper have gone on increasing largely, and about 
80% go to Russia in spite of the duty. Thus it is 
more profitable to Finland to make paper and pulp 
boudf^4^han raw pulp, and although the production 
of the latter has increased yearly, the increment 
is all absorbed in the manufacture of the former. 
To other countries Finland exports 1,500,000 poods 
of paper, 3,600,000 of cellulose, and 2,000,000 of 
mechanical pulp against Scandinavian competition. 
As the export of mechanical pulp does not increase; 
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although these other countries impose no duties, 
it is hardly probable that the removal of the 
Russian barrier would ser^bly benefit the Russian 
papermaker as regards raw materials. If it did 
produce any considerable fall in price there would 
be a danger of ruining the Russian wood grinding 
industry which works under relative disadvantages. 
As regards paper, the establishment of Russian 
tariffs in Finland woilld raise the price imported 
machinery, felts, and accessories, but there would 
still remain a balance of advantage of about 20% 
in favour of Finnish paper entering Russia, against 
which the Russian papermaker could not compete. 
Further, the volume of the trade would tend to 
increase, since the duty on accessories would 
cripple Finnish competition with Scandinavian 
paper. Finland possesses many industrial advan- 
tages over Russia ; abundant water power, 
amounting to 97 % of the total in mechanical pulp 
production and 80% in the paper industry, cheap 
water transport, good harbours, organised water 
rights, dense and educated population. The 
Russian industry consumes a la^e proportion of 
fuel, meetly wood and imported coal. The free 
export of pulp wood raises the price of the material 
and much of it goes to Germany, whereas in Finland 
there is ati export duty on wood. The Russian 
industry, moreover, is more affected by the price 
of wood owing to lack of water power, and, com- 
pared with Finland, 3 — 4 times as much wood is 
consumed in the production of a ton of pulp. 

— J. F. B. 


Paper and rag pulp mill ; Effect o/ the waste waters 

of a fine on health. Papierfab., 1914, 12, 

70—71. 

In the case of a mill discharging about 4*5 cb. m, 
of waste water per min. into a stream run^il^$ at 
the rate of 2*5 cb, m. per sec., comparative analyses 
of the original river water and the waste water 
taken at the point of discharge showed an increase 
in the total dry residue from 8 56 to 8*99 grms. per 
hi. ; the organic matter increased from 2*16 to 
2-64 ; increases w’ere also recorded in the lime, 
magnesia, chlorine, sulphuric and phosphoric acids 
and decreases in the iron oxide, alumina, and 
silica. The principal increase was in the sediment, 
which rose from 0-082 to 2-47, consisting chiefly 
of fibre debris, calcium carbonate, and inert 
mineral matter, together with aluminium and 
calcium resinates from the sizing. The waste 
waters showed a slightly alkaline reaction owing 
to the presence of lime, whereas the original water 
was neutral. It is concluded that none oT these 
substances could be injurious to health, and the 
danger of infection from rag washing would be 
removed by the chemical treatment employed. 
A certain amount of mud would be deposited as 
the result of the discharge, but this would consist 
only of calcium carbonate and iron and aluminium 
compounds. — J. F. B. 

Collodion enamels for leather, Callan. See XV. 


Patents. 

Wool ; Method for the purification of raw — . F. 
Koch, Berlin, Germany. U.S. Pat. 1,117,194, 
Nov. 17, 1914. Bate of appi., June 17, 1914. 
Raw wool is extracted with a chlorinated hydro- 
carbon solvent, e.g. ethylene dichloride, and the 
remaining impurities are removed by rubbii^, 
beating, or equivalent dry mechanical treatment. 

Plant tissues ; Process for dissolving the inditing 

matters of cellular . E. Lubarski. PV. Pet. 

469,669, March 14, 1914. 

Wood in the form small chips is boiled with a 
10 — 15% solution of resin or other soap of an 


alkali base for 24 — 30 hours at atmospheric pres- 
sure or for a shorter time under a pressure of 2—3 
atmos., until the tissues are sufficiently softened 
to enable the mass to be disintegrated to a pulp. 

— J. F. B. 

Textile materials ; Treatment of crude . J. 

Meister. Ft. Pat. 470,128, March 21, 1914. 

I Under Int. Conv., Sept. 25, 1913. 

The crude materials, vegetable fibres' or silk, are 
I treated at about 60” C. with a weak alkaline solu- 
I tion which may contain borax and ammonia, 
and then digested with a solution of pancreatic 
enzyme also containing borax, ammonia, and 
i sodium chloride at 40®-^0® C., for 5 — 20 hours. 
Instead of pancreatic secretions, industrial enzymes 
or cultures of bacteria having a similar effect 
may be employed, and hydrogen peroxide may 
be added to the enzyme bath. — J. F, B. 

Viscose ; Process of treating [coagulating] 

D. E. Reid, Assignor to Eastman Kodak t’o., 
Rochester, N.Y. U.S. Pat 1,117,604, Nov. 17, 
1914. Date of appl., Feb. 21, 1914. 

Viscose is treated with a saturated solution of 
sodium sulphite and then with several separate 
baths containing gradually decreasing percentages 
of sodium sulphite ; the sulphite is removed and 
the material rendered insoluble. After the treat- 
ment with sodium sulphite the material may be 
subjected to the successive actions of ammonium 
sulphate and an acid. In making films or filaments 
the surface of the viscose may be set by heating 
before coagulation. — J, P. B. 

Pyrox^in solvent. F. Kniffen, Assignor to E. 1. 
du Pont de Nemours Powder Co., Wilmington. 
Del. U.S. Pat. 1,118,498, Dec. 1, 1914. . Date 
of appl., Oct. 28, 1912. 

The solvent consists of substantially equal parts 
of ethyl acetate and benzene.— J. F. B. 

Cellulose ; Treatment of threads of regenerated . 

P. Joliot. Fr. Pat. 469,446, May 21, 1913. 
Threads composed of continuous or discontinuous 
filaments Of regenerated cellulose are strengthened 
by first converting them into alkali-cellulose by 
immersion for a few minutes in caustic soda 
solution, then exposing them to the action of 
carbon bisulphide, and regenerating the cellulose 
by decomposii^ the xanthogenate without dis- 
solving it — J. P. B. 

Nitrocellulose [from wood pulp] specially suiiabk 
for the manufacture of celluloid ; Preparation of . 

. K. SchonJau. Fr. Pat. 469,484, March 1 1, 

1914. Under Int. Conv., April 28, 1913. 

Wood cellulose, manufactured either by the sul- 
phite or the soda process, is bleached and treated 
in a beating engine with a hot mixture of water 
and oil of turpentine to remove the resins and 
other incrusting matters. The pulp is then made 
into a cellulose waddii^ formed of thin layers, 
which is dried at a moderate temperature before 
nitration. For 1 kilo, of cellulose a mixture con- 
sisting of at least 4 kilos, of 61% HNO, and 9 
kilos, of 93*5% HjS 04 is employed. — J. F. B. 

Artificial silk; Tube for use in the ynanufacturc 

of . F. Mancelin. Fr. Pat. 469,890, March 

20, 1914. 

The tube for use in the coagulation of artificial 
threads is constructed of a metal or alloy. It 
a funnel at its upper end, with or without constric- 
tions in the internal diameter of its cylindrical 
portion, and terminates in a bell mouth with 
rounded edges where the thread issues from tl>c 
, bottom. — J. F. B. 
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Cellulose derivaiives ; 

siibstimces from • 

4158,925, March 21, 
.March 25, 1913. 


Manufacture of plaelie 
. P. I,ehmann. Fr. Pat. 
1914. Under Int. Conv., 


( KLLPLOSB esters are incorporated by the aid of 
solvents with coumarone resin cortsisting of the 
resinous products formed by the polymerisation 
of coumarone and indene in the refimng of coal- 
tar oils. Example 200 grms. of coumarone 
resin are dissolved in a mixture of 100 grms. each 
of ether, alcohol, and benzene, and 700 grms. of 
nitrocellulose are incorporated with the solution 
in a manner similar to that employed in the manu- 
facture of plastic masses containing camphor. 


Textile fibres ; Process of sofleninrj . f. Marx 

laimbrecht, Germany, U.S. Pat. 1,120,730,’^ 
Dec. 15, 1914. Date of appl., June 3, 1910.’ 

Sek Eng. Pat. 8523 of 1910 ; this J.. 1911, 614. 

— T. P. B. 

Peat, wood-waste., and other vegetable substances 
suitable Jor the manufacture of paper pulp ■ 

Process for rendering . W. Hellwig, Mtin- 

stereifel, Germany. U.S. Pat. 1,121,099 Dec. 
15, 1914. Date of appl., Dec. 16, 1912. 

See Eng. Pat. 28,489 of 1011 ; this J., 1912, 1075. 

— T. P. B. 


Cellulose ; Manufacture of lustrous threads of . 

P. Jollot. Fr. Pat. 470,141, March 25, 1914. 
Cellulose yarns are converted into alkali- 
cellulose and exposed in vacuo to the action of 
carbon bisulphide vapour ; the threads are then 
stretched to their original length and the xantho- 
genate is decomposed by the usual methods. The 
regenerated cellulose is purified by treatment in a 
bath of sodium sulphide at about 70” C. The lustre 
of the threads may be increased by repeating the 
scries of treatments. — J. F. B. 

Paper having relief-like effects; Manufacture on 

the paper-machine of . Farbwerke vorm. 

.Meister, Lucins, und Briining. Fr. Pat. 469,358, 
March 6, 1914. Under Int. Conv., April 18, 1913. 
The wet web of paper on the machine wire, on 
which relief effects have been produced, e.g. 
mechanically according to Eng. Pat. 10,529 of 
1908 (this J., 1908, 1130), is sprayed from above 
with dilute solutions of colouring matters, which 
may consist of the coloured backwaters which have 
already drained through the wire, or of solutions 
of diflerent colours, specially prepared, which may 
contain coloured fibres, mica, etc., in suspension. 
These liquids settle in the hollows of the relief 
and produce deeper or diflerent colours in the 
pattern. — J. F. B. 

‘Sulphite cellulose waste lye ; Treatmeal [alcoholic 

fermentation] of . G. T. Onsager, Drammen, 

Norway. Eng. Pat. 24,738, Oct. 30, 1913. 

The waste lye is subjected to alcoholic fermenta- 
tion in presence of a yeast nutrient derived from 
milk sugar and made, for example, in the following 
manner 1 litre of the lye, mixed with 1 litre of 
■skimmed milk, is slightly acidified with sulphuric 
acid and heated to about 50” C. ; the precipitate 
of ca-^in and lignin compound is removed by 
nitration and the filtrate mixed with 299 litres 
of the W'aste lye. The mixture is boiled until 
al)out 4 of its volume has evaporated and the milk 
sugar is hydrolysed ; the liquor is then neutralised 
w ith calcium carbonate, cooled to 28° C. and sown 
with waste brewer’s yeast in the proportion of 
about 400 c.c. per 100 litres.— J. F. B. 

Balloon fabric and the like. B. J. D. Porritt, 
Assignor to North British Rubber Co., Ltd., 
Edinburgh. U.S. Pat. 1,118,149, Nov. 24, 1914. 
, Date ol appl., Feb. 11, 1913. 

■iEE Eng. Pat. 1072 ol 1913 ; this J., 1914, 132. 

— T. F. B. 

thread; Manufacture of- . J. C. 

Ha^p, Amsterdam, .Assignor to N. V. Neder- 
V t Kunstzijdefabriek, Vosdijk Arnhem, 
“ftueriands U.S. Pat. 1,110,155, Dec. 1, 
1914. Date of appL, July 26, 1911. 

8ee Ger. Pat 237,744 ol 1910 ; this J., 1911, 1249. 

— T. F. B. 


Regeneration of impure benzene. Fr. Pat. 469 490 
See IlA. 


Manufacture of fodder from waste sulphite cellulose- 
lyes. IV. Pat. 469,708. ,^ee XIXa. 


VI.— BLEACHING ; DYEING; PRINTING; 
FINISHING. 

Skins ; Preparation and dyeing of . F, Konig. 

Z. angew’. Chem., 1914, 27, 529 — .532. 

A QBNERAL account of the dyeing of fur skins, 
describing the use of both natural and artificial 
dyestuff.s. — F. C. T. 


Patents. 

Bleaching, disinfecting, deodorising, or preservim 

agent ; [Electrolylically] producing a . J. TV 

Niblett, Denmark Bill. Eng. I’at. 20,726, 
Nov. 20, 1913. 

A CLOSED electrolytic chamber is connected with a 
fan or blower, and ajr charged with the gasea 
liberated during electrolysis (of a halogen com- 
pound or potassium disulphide) is passed through 
a heater or cooler, and then through a drying, 
chamber before being passed into the closed 
chamber containing the material to be treated. 

— B. N. 


Bleaching vegetable or animal textile fibres in a aptm, 
woven, or other suitable form ; Use of uUra-iuolet 

rays for . J. L. Pech. Fr. Pat. 469,300, 

Feb. 17, 1914. 

The moistened fibres, in contact with air, are 
exposed to ultra-violet rays produced artificially. 

— B. N. 


Mercerising eollan ; Process of , which gives a 

very regular mercerisalion without preliminary- 
boiling of the fibre. G. Boudin. Fr. Pat. 
460,342, May 14, 1913. 

B.XW cotton or other vegetable fibre Ls treated, 
without preliminary boiling, with caustic soda to 
which has been added a certain quantity ol 
alcohol, oil of turpentine, benzene, or other suit- 
able hydroi’arbon. — B. N. 

Dyeing and like machinery ; Compact . J., T., 

and E. Brandwood, Burv, Lancs. Eng. Pat. 
17,219, July 21, 1014. 

The apparatus comprises a dyeing chamber, with 
two turbine pumps in communication with it and 
also connect^ by pipes with a reserve ta.nk for* 
the dye-liquor. The pumps are driven alternately 
by a common motor. — ^B. N. 
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Dyeing and Wee apparatus ; Perforated beams for 

. J., T., and E. Brandwood, Bury, Lancs. 

Eng. Pat. 17,355, July 22, 1914. 

The perforated beam, on which the yarn.s are 
dyed, is provided with iron flanges at each end, 
c.ach flange being faced on its inner surface with a 
thin covering plate of nickel, ebonite, etc., of 
snialier diameter than the flange. The edges of the 
facing are spun or pressed over into contact with 
the iron foundation, so as to form fluid-tight joints. 

— B. N. 

Dyeing vegetable fabries ; Process of lisleing and . 

A. N. Dubois, Philadelphia, Pa. D.S. Pat. 
1,116,397, Nov. 10, 1914. Date of appl., 

Dec. 2, 1909. 

The material is boiled sufficiently to render it 
absorbent, washed, hydro-extracted, saturated with 
a carbonising solution containing alum, starch, 
hydrochloric acid, and iron sulphate for 15 to 20 
minutes, and afterwards again hydro-extracted so 
as to leave in the material solution equal to 50 to 
60% of the dry weight of the goods. It is then 
subjected to heat and attrition at 110° to 120° F, 
(43° to 49° C.), until the surface has the desired lisle- 
thread finish, treated with a neutralising, dyeing 
and fixing solution, washed, hydro-extracted, and 
dried. — B. N. 

I 

Dyeing hanks, notably of silk ; Tissue-envelope for 

. R. von der Linde. Fr. Pat. 469,795, 

Feb. 28, 1914. 

The envelope is formed of a material with a large 
mesh, strengthened on its longitudinal or trans- 
verse edges or at other points by bands of suitable 
material offering a great resistance to movements 
during dyeing. The bands are furnished with 
pressure studs as a convenient mode of fastening. 

— B. N. 

Aniline Black ; Production of ungreenable . 

E. Grandmougin and E. Havas. Oer. Pat. 
275,845, May 10, 1913. 

The mineral acid used in the ordinary Aniline 
Black process is partly replaced by a strong organic 
acid le.g., lactic, formic, or glycollic acid), and the 
colour is developed by steaming. The following 
quantities arc given for use in cotton printing : 
700 grms. of starch-tragacanth thickening, 45 
grms. of aniline salt, and 30 grms. of pota.s.slum 
ferrocyanide are dissolved in water, 35 grms. of 
sodium chlorate and 80 e.c. of water are added 
and then 55 grms. of aniline and 55 grms. of 50% 
lactic acid ; this mixture is printed on the fabric 
which is then dried, steamed in the Mather-Platt, 
rinsed, and soaped. — T. F. B. 

Vegetable fibre effects ; Manufacture of tissues of all 

kinds, dyed in the piece, with . P. Oaminada 

and P. Ruggeri. Fr. Pat. 469.250, March 4, 
1914. Under Int. Conv., March 18, 1913. 

The fibres are treated, before weaving, with a j 
mixture of 15 parts of nitric acid (sp, gr, 1-5) and ! 
85 parts of sulphuric acid (sp, gr, 1’84), washed, | 
dried, passed through a bath of 20% calcium i 
acetate and 15 % albumin, dried, then treated in a 
solution of sodium stannate (sp. gr. 1-116), dried, 
and finally passed through a 10% solution of 
ammonium chloride. The prepared fibres do not 
take the dyestuff when dyed in the piece. — B. N. 

Printing ; Producing woven effects by . Soc. 

des Manufactures N. N. Konchine. Fr. Pat. 
-469,371, March 7, 1914. 

Ceu-ULOse and its derivatives, dissolved in suitable 
solvents, are printed on the tissue by means of an 


eo^aved roller, and a precipitating liquid for the 

cellulose is delivered on to the rolier. — B. N. 

Dyeing of fabrics and fibres with Aniline Black h« 
oxidation in the air. H. Fletcher, Thaon-les. 
Vosges, Assignor to A. E. Veig^, Vincennes 
Prance. U.8. Pot. 1,119,075, Dec, 1, 1914, 
Date of appl., Aug. 20, 1913. 

See Eng. Pat. 18,246 of 1913; this J., 1914, 747 

— T. F. B. 

Gallocyanines and their leuco derivatives on cotton 

fabrics ; Process for applying a reserve for , 

Manuf. de Mat. Col. anc. L. Durand, Huguenm 
et Cie. Fr. Pat. 469,960, March 21, 1914, 
Under Int. Conv., May 2, 1913. 

See Ger. Pat. 269,933 of 1913 ; this J., 1914, 41x 

— T. F. B. 


Vll. -ACIDS; ALKALIS; SALTS; HON- 
METALLIC ELEMENTS. 

Potash salts ; W orking up of the materials obtained 
by the electrolysis of the residual liquors from the 

manufacture of . Dietz. 7.. angew. Chenj,. 

1914, 27, 569—572. 

Be,sidbs bromine and hydrogen there are obtained 
at the anode chlorine, on the cathode an incrusta- 
tion of magnesium hydroxide, and in the cathode 
compartment a precipitate of magnesiam oxv- 
chloride. The incrustation is preferably treated 
separately from the precipitate, and by washing 
and heating may be profitably converted into 
oxide or hydroxide free from chlorine. The oxy- 
chloride may be treated by the Leopoldshnll 

E rocess with steam to produce magnesia and 
ydrochloric acid ; but preferably it is centrifuged 
and ignited to anhydrous oxychloride, MgCl„6MgO, 
which is used as magnesia cement. The chlorine 
may be converted into hydrochloric acid either by 
decomposing the chlorides of zinc or aluminium 
with steam, and then regenerating the chloride by 
passing chlorine and hydrogen over the hydroxide 
thus formed (Hoppe, Fr. Pat. 352,419 ; this J,. 
1905, 925), by Patacky’s method (Ger, Pat, 114,129; 
see Eng, Pat, 1831 of 1900, this J,, 1900, 349), or 
by Nagel’s method (this J„ 1912, 126), Preference 
is given to the first-named process. — G. F. M. 

Potassium permanganate ; Notes on the use of 

as eyanicidc in sand-filling solutions. R. A. 
Coofier. J. Chem., Met., and Min. .Soc., Sf 
Africa, 1914, 15, 70 — 72. 

Tests were made of the action of potassiiiiii 
permanganate on normal solution from sand- 
filling plant containing 0 0013% KCN and 
0 0015% KCNS, and on solutions of sodium 
cyanide (strength equivalent to 0-002% KCNI- 
sodium thiocyanate (0-002% KCN), and sodium- 
zinc cyanide (0 002% KCN) respectively. The 
first three solutions were considerably affected 
by the permanganate, hut the reaction was 
still incomplete after four days. The sodium-zinc 
cyanide, which is present in large proportion in 
working solutions, appeared to be only slightly 
if at all, affected by the permanganate after four 
days contact. — T. St. 

Cyanide mud ; Critical investigation of the methods 

for the determination of Prussian blue in • 

G. Anderson. 7. angew. Chem., 1914, 27, 
532—536. 

The niethods of Bueb (Bunte, “ Zum Gaskursus.’ 
1912), Drehschmidt (J. Gasbeleucht., 1892 , 2251 
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and Fcld-Witzeck (this J., 1904, 728) were investi- The resulting mixture of silver and silver sulphide 
zated. The ehi®* disadvantage of the first method is filtered off, washed free from silver nitrate, 
k the lack of a sharp end-point in the titration and metallic silver extracted bv treating two or 
of ferrocyanide with zinc sulphate. Dilution or the j three times with 40 — 50 c.c. of 5% solution of 
addition of sulphuric acid causes differences in the ; ferric nitrate (anhydrous) at about 70“ C., and 
titration results. The Drehschmidt method | the silver in the solution and in the residue deter- 
nroved to be the least accurate of the three. | mined. The amount of cuprous sulphide can then 
The use of mercurous nitrate to remove chlorine ! be calculated from the amount of silver formed, 
is not satisfactory. The Peld-Witzeck method is j and the cupric sulphide from the difference between 
rapid and reliable ; the author has used it for | the silver as sulphide and metallic silver. The 
two years and found it satisfactory. The Bueb i method is accurate in mixtures of all proportions 
method gives rather lower results than the others, i to within 1-5%. — E. G. P. 

— F. C. T. ! 


Limestone; Production and of in U.S.A. ] 

E. Ct Eckel. Bngi and Min. J., 1914, 98, 899. 
The consumption of limestone in the United I 
States in 1912 and 1913 wa.s : — : 


Used for Million .short 

tons. 


9 

1912. 

1913. 


33 1 

35- 2 

Blast-fumacc flux 

22-6 

25 3 

Portland cement manufacture 

! 18-3 

20*7 

Lime-burning 

! 6-.1 

ft-4 

Building and paving atones 

3-7 

3-3 

gold crude, chiefly for lime-burning 

: 20 

20 

Natural cement manufacture 

i 015 

013 

Total output 

j 86-4 

03- 1 


— 0. E. M. 


liarium cyanide ; Action of steam on . L. 

Eolla. Annali Chim. Appl., 1914, 2, 301—304. 


Tungstic acid ; Modifications of the reduction test 

for . G. Torossian. .Vmer. J. Sci.. 1914. 

38, 537 — .538. 

The tests for tungstic acid in solutions with zinc, 
tin, or aluminium in presence of hydrochloric 
acid, are made more sensitive by using the sub- 
stance to be tested in solid form. If the dry or 
moistened substance be rubbed w ith a piece of iron 
or aluminium, a blue coating appears on the metal 
it no strong oxidising agents are present. The test 
fails in the presence of chromate.s, chlorate.s, or 
nitraUs. Several modiflcation.s of the acid test 
are described, the following being recommended : 
(a) The powdered substance is placed on aluminium 
foil, moistened with water and a drop of hydro- 
chloric acid added. The blue colour is developed 
even in the presence of oxidising agents, (ft) X 
globule of water is placed on aluminium foil, 
the powdered substance is sprinkled upon it. and 
a small drop of hydrochloric acid added. The 

E reduction of the blue colmir is not prevented 
y carbonaceous matter, metallic oxides, sulphur, 
or calcium fluoride. — W. F. F. 


One of the processes suggested for the fixation of i Sodium nitrate. Shipments and consumption from 
atmospheric nitrogen consists in passing air over i 1912 to 1914. W. Montgomery nnii t'o. Dec. 
a mixture of barium oxide and carbon boated i 31, 1014. 


to above 1000° C., and decomposing the resulting 
imxturc of barium cyanide and cyanamide with 
steam to obtain ammonia. To ascertain the 
character of the combustible gases produced in 
the ^cond stage of the process, pure barium 
cyanide was heated in nitrogen to various tem- 
peratures and then treated with steam, and the 
products analysed. In the following tables the 
quantities of the different gases are given in c.c. 
per grm. of ammonia produced : — 


Temperature. 

CO 

H, 

CH, 

CO, 

100 

300 2 




150 

34M 







20U 

459-2 







250 

274-5 

903-6 



589 

oOO 

289 4 

11185 

— 

74-7 

-.550 

200-1 

398-9 

' 211 1 

59 4 


105-0 

701-6 

400-S 

65-4 

400 

179-7 

994*3 



88-8 

4i)0 

214-0 

1084-6 


861 


221-5 

1153-0 

— 

94-2 


las of the maximum calorific value is thus pro- 
uced between 300° and 400° C. Probably barium 
ormnte is formed as intermediate product of the 
eaction and is decomposed in various ways 
ccordmg to the conditions. — A. S. 


uprous^ and^ cupric sulphides ; Determination of 
in mixtures of one another. E. Posnjak. 
J. Amcr. Chem. Soc., 1914, 36, 2475—2479. 

HE substance (0'4— 0-5 grm.) ground to pass a 
sieve is heated with 50 c.c. of 5% silver 
.^^.^mtion for about 3 hr.s. on the steam 
■n ivith frequent vigorous stirring. The follow- 
ng reactions take plixj 

CuS -f 2AgNO. =Ag,S H-Cu'NO,),. 


12 months ending Dec. dlst. 

1912. ' 

) 

1913. 

1914. 


Tons. ! 

Tons. 


ghipmeots from South ! 
i American Ports to all i 
1 parts 1 

2.456,000 

2,647,000 

2.660.000 

' Consumption in U.K 

132,000 ! 

125,000 1 22,00u 

i Consumption In Continent 

*1,711,000 ' 

•1,689,000 *1.868.000 

1 Consumption in Ignited 
j States 

503,000 

583.000 

553.000 

1 Consumption in other 



Consumption in the world 

i 2,46Oi00O 

1 2,45li66o 

2,633,’66o 


* Egypt, which has hitherto been iacluileil in “Other f'ountrie.s ” 
is now included in figures for the Continent. 


: Ammonmm chloride as a by-product of co/ce-ovens, 
gas-u'orks, etc, Strommenger. See IIa. 

Patents. 

Ammonia from its elements; Catalytic manu- 
facture of . Badische Anilin und Soda 

Fabrik. Ger. Pat. 270,1:^3, Nov. 30, 1912. 
Addition to Ger. Pat. 249,447. 

, In processes for the catalytic production of 
aiamonia, in which the catalyst consists of a 
i contact met?il and an “ activator,” one of which 
I absorbs hydrogen and the other nitrogen, it 
j is possible to minimise, or even to eliminate the 
; influence of contact poisons by working at a 
I comparatively low temperature. Thus, when a 
I mixture of revluced iron with 5% of aluminium 
! borate is used as catalyst, satisfactory yields of 
1 ammonia are obtained at about 500^ C.. whilst 
j with aluminium phosphate about 4.50° C. is 
I ‘suitable; in this latter case, the “poisonous” 
i effect of the phosphorus is not apparent much 
I below 600° C.— T, F. B. 
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Ammonia ohtamed from cyanamide ; Catalytic 

oxidation of hy means of air or other gas 

containing oxygen. Oesterr. Verein f, Chem. u. 
Metall. I’roduktion. Ger. Pat. 276,720, Nov. 8. 
1913. 

The crude ammonia obtained from cyanamide is 
washed with an alkali or alkaline-earth hydroxide. 
This removes from it the silicious dust and also the 
hydrides of silicon and phosphorus and acetylene, 
which are decomposed during; the catalytic oxida- 
tion and thus act as contact poisons. — T. F. B. 

Cyanides and other useful products [calcium cyan- 

; Manufacture of . C. White, London. 

Eng. Pat. 17,937, Aug. 0, 1913. 

A MIXTURE of calcium carbide with not less than 
25 % of sodium or potassium chloride or carbonate, 
or of a mixture of these, is heated in a current of 
nitrogen, and the reaction mass, con^nmg 
alkali cyanide and calcium cyanamide, is lixi- 
viated, the residual cyanamide being pressed and 
dried, preferably at a low temperature, or heated 
in a current of steam to produce ammonia. For 
example, nitrogen is passed for 12 — 24 hours, at 
J 0 lb. above atmospheric pre.ssure, over a mixture 
of carbide (14 parts) and dry sodium chloride 
(20 parts), heated to 750® — 900® C. — F. Sodn. 

Sulphurous anhydride and carbonic anhydride ; 

Apparatus for the purification of gases rick in . 

L. 1*. Basset, Montmorency, France. Eng. 
Pat. 20,667, Sept. 12, 1913. 

The gases pass successively through a dust cham- 
ber, the tubes of a boiler, a washer, and a scrubber 
in which the sulphur dioxide or carbon dioxide is 
absorbed by sprayed water or other limiid and from 
which the liquor passes into the boiler, where it 
.serves to cool the gases passing through the boiler- 
tubes, whilst at the same time the dissolved gas 
is expelled. A heat-exchange apparatus heats 
the liquor on its way to the boiler and cools the 
returning liquor before this passes to the reservoir 
to be pumped back to the t<m of the scrubber. A 
separate small quantity of water is circulated 
repeatedly through the washer, so that little gas is 
absorbed at this stage. A coiled tube in the dust 
chamber may serve to heat air, which is then used 
to r^ilate the atmosphere of the furnace in which 
the gases are produced. — F. Soon. 

Sulphur ; Process and apparatus for the commercial 

extraction of from gases rich in sulphurous 

anhydride. L. P. Basset, Montmorency, France. 
Eng. Pat. 20,716, Sept. 13, 1913. 

The gases, previouslv purified and freed from dust, 
are passed into a column containing incandescent 
coke, and the resulting mixture of carbon bisul- 
phide, oxysulphide, and monoxide is then oxidised 
to sulpliur and carbon dioxide in a second chamber, 
contiguous to and heated by the first, by treatment 
with an excess of sulphur dioxide admitted through 
a separate conduit. The second chamber is 
fitted with baffles, and the desired temperature 
is maintained in both chambers by lagging the 
sides and, if necessary, preheating the gases. 

— F. SODN. 

Molybdenum trioxide from ores and concentrates ; 

Process for recovering . F. D. S. Robertson, 

Glasgow. Eng. Pat. 28,069, Dee. 5, 1913. 

The crushed material is heated, e.g.j in a rotary 
furnace, in a highly oxidising atmosphere, prefer- 
ably of air and steam, so as to produce molybdenum 
trioxide which is collected as a crystalline sublim- 
ate. The process may be accelerated in some 
cases by muing crushra quartz or sand with the- 
charge or, especially with pyritic ores, by adding 


lime which also combines with the sulphur separ* 
ated ; it may be repeated if further purification, 
be desired. — F. Sodn. 

Rare earths, together with thorium, cerium, and 
zirconium ; Method of separating , hy elec- 

trolysis. L. M. Dennis, Ithaca, N.Y. U.S, 
Pat. 1,115,513, Nov. 3, 1914. Date of appl, 
Sept. 18, 1913. 

Kabe-earth metals are separated as insoluble 
compounds, from solutions containing them, by 
electrolytic precipitation under conditions which 
tend to prevent the formation of an adherent 
deposit of electropositive products on the cathode. 
Fractional separation is effected by adjusting the 
voltage. — F. Sodn. 

Zeolites ; Process of producing reactive . T. R. 

Duggan, Assignor to The Permutit Co., New 
York. U.S. Pat. 1,116,038, Nov. 3, 1914. Date 
of appl., July 12, 1913. 

A FUSED vitreous ^elt comprising alumina, silica, 
potash, and soda (the last two approximately in 
the ratio 1 ; 5) is granulated, preferably to a size 
between 1*5 and 9 mm. diameter, treated with 
water to extract alkalis, and crushed to material 
of about a 2 mm. mesh. Or, the melt is crushed to 
the first size given, treated with hot water to 
destroy its vitreous character, and then re-crushcd, 
washed, and dried. — F. Sodn. 

Algae; Process for utilising marine . Norsk 

Tangsyndikat. Fr. Pat. 469,190, Feb. 27, 
1914. Under Int, Conv., March 1, 1913. 
Marine algae are lixiviated with water on the 
counter-current principle, and the solution is 
evaporated under reduced pressure, yielding a 
residue containing iodine and magnesium com- 
pounds, mannitol, mucous substances, and “ kref- 
tine.’*— F. C. T. 


Iodine and by-products or fertilisers ; Treatment 
of seaweed to obtain — — , H, E. J. Roussel and 
L. J. C. C. Th^venin. Fr. Pat. 460.324, May 16, 
1913. 

The seaweed is burnt in a pit or furnace provided 
with a channel, covered with metal plates on which 
wet weed is dried, and volatile compounds deposited, 
in the channel are recovered. The ash or kelp 
obtained is systematically extracted with hot 
water, from which salts are deposited on cooling, 
and the mother liquors are treated with sulphuric 
acid saturated with nitrous acid, and the mixture 
agitated until all the iodine is precipitated. 

— W. r. H. * 

Hydrogen or gaseous mixtures containing it ; 

Process for promoting the reaction of under 

pressure and at high temperatures. Centralstelle 
fiir wi^enschaftUch-technische Untersuchungeii 
G. m. 6. H. Fr. Pat. 469,391 and First Addition 
thereto, March 7, 1914. Under Int. t’onv., 
April 18 and Nov. 12, 1913. 

Reactions in which hydrogen is involved under 
pr^sure and at high temperatures are carried 
out in an apparatus comprising an exterior 
(metallic) receiver, capable of supporting the 
pressure, and an interior receiver {e.g., of glazed 
porcelain, gJa&s, quartz, etc.), capable of resisting 
the chemicai action and the difi'usion of the 
hydrt^en. Or, the reaction is allowed to take 
place in an inner metallic or non-metallic porous 
receiver which is separated from the outer wali- 
supporiing the pressure, by an alloy or composition 
capable of resisting the chemical action and difin- 
sion of the hydrogen. The process is applicable to 
the synthesis of ammonia. — W. C. H. 
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4ir into oxygen and nitrogen ; Process for decom- 
posing . H. Bunge. Fr. Pat. 4«9,793, 

Feb. 19, 1914, 

To obtain an increased yield of oxygen, the air 
is dialysed, by aspiration through a suitable 
membrane, before being brought into the liquefying 
and rectifying plant. — W. C. H. 

Ammonia-soda jyrocess. A. Clemm, Mannheim, 
Germany. U.S. Pat. 1,118,332, Nov. 24, 1914. : 
Date of appl., July 24, 1913. 

.See Eng. Pat. 16,470 of 1913 ; this J., 1913, 1066. 

— T. F. B. 

Ammonia ; Producing . C. Bosch and A. 

Mittasch, Assignors to Badische Anilin und 
Soda Fabrik, Ludwigshaten on Khine, Germany. 
U.S. Pat. 1,118,628, Nov. 24, 1914. Date of 
appl., Aug. 16, i912. 

See Addition of Mav 24. 1912, to Fr. Pat. 425,099 ; 
this J., 1912, 1125.— T. F. B. 

Ammonia; Method for the preparntion of j 

from the elements. M. Pier, Zehlendorf-Berlin, 
Assignor to Dynamit A.-G., Hamburg, Germany. 
U..S. Pat. 1,119,534, Dec. 1, 1914. D.ate of 
appl., Oct. 5, 1912. 

See Ger. Pat. 252.997 of 1912 ; this J.. 1012, 1178. 

— T. P. B. 


.4i,»i!oitic(ca! ligour from gas works ; Process for 

ireating . Berlin-Anhaltische Maschinenbau- ! 

A.-G. Fr. Pat. 470,117. Feb. 28, 1914. Under ! 
Int. Conv., May 9. 1913. ' 

See Ger. Pat. 209.0.58 of 1913 ; this J.. 1914, 685. i 

-T. F. B. 

Molybdenum [as trio.ride] ; Process for recovering j 

from its ores and conecnlrales. F. D. S. ] 

Robertson. Toronto, Assignor to M. J. O’Briim, ; 
Renfrew, Out. U.S. Pat. 1.118,150, Nov. 24, ! 
1914. Date of appl., Nov. 14, 1913. I 

See Eng. Pat. 28,069 of 1913 ; preceding.— T.F.B. 

Zinc oxide ; Process of producing pure . H. W. 

de Stuekle, Paris. U.S. Pat. 1,118,894, Nov. 24, 
1914. Date of appl., Feb. 18, 1014. 

See Ft. Pat. 465,816 of 1913 ; this J., 1914, 599. ' 

— T. P. B. i 


Aluminosilicates; Process of producing . 

R, Gans, Griinew'ald, As.signor to Permutit-Akt- 
, Ges., Berlin. U.S. Pat. 1,121,190, Dec. 15, 
1014. Date of Appl.. Oct. 10, 1913. 

-See Fr. Pat. 467,038 of 1914 ; this J., 1914, 865. 

— T. F. B. 

lAgaids which contain colloidal silicic acid as an 

impurity ; Process for purifying , H. W. 

Stuckld, Paris. U.S. Pat. 1,118,895, Nov. 24, 
1914. Date of appl., Feb. 18, 1914. 

See Fr. Pat. 465,817 of 1913 ; this J., 1914, 645. 

— T. F. B. 

^'eocess of making pure . G. 

?• ’ Brunn, Austria-Hungary, Assignor to 

Goldschmidt Detinning Co., New York. U.S. 
Pat. 1,119,547, Deo. 1, 1914. Date of appl., 
Nov. 6, 1909. P' 

See Eng. Pat. 28,565 of 1908 ; this J., 1910, 352. 

— T. F. B. 



Electrolysis and. treatment of sulphate solutions ; 

Process for the . Chance and Hunt, Ltd. 

Fr. Pat. 469,730, March 17, 1914. Under Int. 
Conv., May 19, 1913. 

See Eng. Pats. 11,634 of 1913 and 2952 of 1914 ; 
this J., 1914, 692.— T. F. B. 

Hydrogen; Process of producing . B. Spitzer, 

Berlin -Wilmersdorf, Assignor to Berlin- Anhalt- 
Lsche Maschinenbau A.-0., Berlin. U.S. Pat. 
1,118,595, Nov. 24, 1914. Date of appl., 
March 12, 1914. 

See Eng. Pat. 61.55 of 1914 ; this J., 1914, 920. 

-T. F. B. 

Hydrogen ; Process for making . L’Hydro- 

gfene Soc. Anon. Fr. Pat. 469,489, March 11, 
1914. Under Int. Conv., March 12, 1913. 

See Eng. Pat. 6155 of 1914 ; this J., 1914, 920. 

— T. F. B. 

Hydrogen ; Process of prodm-ing the materials for 

generating . S. Uyeno, Tokyo. U.S. Pat. 

1,120,768, Dec. 15, 1914. Date of appl., June 4, 
1912. 

See Eng. Pat. 11,838 of 1912 ; this J., 1913. 289. 

— T. F. B. 

Hydrogen ; Manufacture of by partial lique- 

faction of water-gas. L’Air Liquide (Soc. Anon, 
pour I’Etudc et I’Explot. des Proc. G. Claude). 
Fr. Pat. 169,854, May 29, 1913. 

See Eng. Pat. 13,160 of 1914 ; this J.. 1914. 1149. 

— T. F. B. 

Oxygen; Separation of from the air, L. 

Bergfeld, Durlach, Germany. U.S. Pat. 
1,120,430, Dec. 8, 1014. Dale of appl.. Sept. 
30, 1913. 

See Eng. Pat. 21.211 of 1013 ; this J., 1914. 831. 

— T. R B. 

SUrotjen ; Process for fixing by means of 

ferro-aluminium. Soc. Gf^ndraie des Nitrures. 
Fr. Pat. 470,000, June 7, 1913. 

See Eng. Pat. 27,030 of 1913 ; this J., 1914, 549. 

— T. F. B. 


VIU— GLASS; CERAMICS. 

Ceramic industry ; New technical methods in the 

, B. Dietz. Z. angew. Chem., 1914, 27, 

491—497. 

A bbief survey of recent improvements. Amongst 
raw materials, geyserite and quartz.spar have been 
found in large quantities in Germany, and are 
being worked in order to replace the-supplies from 
New Zealand and Yellowstone Park (U.S.A.) in 
the first case, and from Norway in the second. 
Geyserite, pearl-sinter, or sand-sinter, from Taunus 
contains 99 25% SiO,. Quartzspar from Zobten 
consists of felspar 66-96, quartz 25-28, and clay- 
substance 7-76%. Mined from a biotite-granite, 
it contains some iron which is, however, not dele- 
terious in an oxidising fire. Another sub.sta,nce 
used as a flux is artificial sodiuin .silicofluoride. 
In the preparation of raw materials, gr^ing is 
effected by pneumatic separators. Clay is puri- 
fied from iron by treatment with small quantities 
of cold hy'drosulphurous acid, instead of by larger 
quantities of hot hydrochloric or sulphurou.s acid. 
Electro-osmosis is also employed for the pmifleation 
of clay. The casting process has been so improved 
that it can be used for the thinnest porcelain or 
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the thickest lavatory ba^ns. By the use of gas- 
firing a stoneware l^n capable of holding goods 
to the value of £400 may be fired for less than £10. 
The Faugeron and Dressier tunnel-kilns are 
noticed. Serapis faience is an underglaze treat- 
ment of stoneware and similar bodies. Gold and 
platinum are being increasingly used for lilac and 
red colours. In connection with factory hygiene, 
Eckstein’s radiators for heating and, ventilating 
are described (Ger. Pat. 202,846 of 1907). 

— H. H. S. 

Patents. 

Ceramic suAafuuccs ; Proceas to lower the vitrifying- 

point of . B. Schwerin, A.ssignor to Ges. 

f, Elektro- Osmose m. b. H., Frankfort, Germany. 
U.S. Pat. 1,121,408, Dec. 15, 1914. Date of 
appl., Feb, 29, 1913. 

See Addition of June 22. 1912, to Fr. Pat. 426,072 
of 1911 ; this J., 1912, 1180.— T. F. B. 

Filtering medium [tile]. UtS. Pat. 1,117,601. 


IX.— BUILDING MATERIALS. 

Lime mortar: Strength of . W, E. Emley 

and S. E. Young. Amer. Soc. Testing Materials, 
June 30 — July 3, 1914. [Advance proof] pp. 21. 
A LARGE number of cubes, briquettes, and bars 
were made from different sand-lime mortars under 
conditions as uniform as possible, and the effect of 
the following factors on the compressive and 
tensile strengths of the specimens were observed : 
age ; size and shape of specimens j proportion of 
sand ; consistence of mortars ; condition of 
atmosphere as regards temperature, COj-content, 
and humidity ; and chemical composition of the 
lime. The sheari^ strengths were compared by 
the use of a special instiiiment, adapted to grip 
a bar at both ends, whilst the part of the bar 
between the supports was sheared out by an 
equally distributed load. The results indicated 
that the strength of lime mortar was affected by 
too many variables to be capable of accural 
measurement, and that no definite relation between 
the stren^h as measured in the laboratory, and 
that which might be expected in practice, could be 
established. — O. R. 

Cement ; Errors in the methods of determinitig the 

time ofsetting of . G. M, Williams. Amer. 

Soc. Testing Materials, 1914, 14 . [Reprint.] 

pp. 22. 

In tests made according to both Vicat’s and 
Gillmore’s methods, the results were found to be 
affected very considerably by the amount of work 
done on the material in the process of gauging, the 
humidity, and the temperature of the atmosphere 
during the setting period. Neither method yielded 
results which were sufficiently consistent and 
accurate for use as standards, except in the case 
of slow-setting cements. — O. R. 

Portland cement ; Results obtained with the axUoclave 

test for . H. J. Force. Amer. Soc. Testing 

Mats., 1914. 6 pp, [Advance proof.] 

Neat cement even after exposure to the atmosphere 
for 18 months did Jiot, in many cases, become 
sufficiently seasoned to pass the autoclave test, 
although showing considerable improvement in 
tensile strength. Most [American] cements, how- 
ever, now show a tensile strength of 200 — 300 lb. 
per sq. in. with the autoclave test, whereas 2 or 3 
years ago the majority exhibited little or no 


cohesion, many disint^rating entirely. An initi- 
ally good tensile strength is always maintained. 
Exults of tests are given in tables and curves. 

F. SODN. 

Portland cement concrete ; Proportioning aggregates 

for . A. Moyer. Proc. Amer. ^c. Testing 

Mats., 1914, 14. 12 pp. [Reprint,] 

The ingredients are mixed in proportion to give 
maximum density, which the author consider? 
necessary for securing maximum strei^th in the 
concrete. Thus, sand and cement mortar is made 
so that the voids in the sand (determined directly 
by mixing sand and water in known volumes) are 
completely filled with cement paste, every cubic 
foot of which requires 110 lb. of cement, and when 
stones of t wo sizes are used for the coarser aggregate, 
they are mixed in such proportion that a miniirmn] 
volume is produced for a given combined volume 
before mixing. A table is given showing the 
percentage of voids in crushed stone (from materia] 
of 9 specific gravities, from 2-70 to 3-25) for a series 
of weights per cb. ft. ranging, in each case, from 
80 to 124 lb., and another table showii^ tlie 
proportions of stone and mortar, for 11 different 
sand : cement ratios, necessary to give the densest 
concrete, when the coarse aggregate contains 
27 — 54% of voids. — F. Sodn. 

Concrete aggregates : Testing . C, M. Chapman, 

Amer. Koc. Testing Materials, 1914. 6 pp. [Ad- 
vance proof.] 

Specimens (6 in. cylinders or 2 in. cubes) are built 
up from the coarse aggregate previously coated 
with a cement grout, a sufficiently fluid stan- 
dardised grout is poured in to fill completely tk 
voids in the skeleton structure, and, after ageing 
the specimens axe tested by crushing. Results aR 
given showing that one stone may produce concret( 
50 — 100% stronger than another, with the saim 
proportion of the same sand and cement, th( 
strongest concrete recorded being made from i 
light, porous material having a comparatively low 
crushing strength and a high percentage of voids 

— F. Sodn. 

Rock asphalts of Oklahoma and their use in pavmj 
L 0. Snider. Petroleum, 1914, 9, 974—976. 
The rock asphalts of Oklahoma contain 3 — 12 
of bitumen and occur in deposits which an 
estimated, in some cases, to be capable of yielding 
2*25 — 13-5 million tons of material suitable foJ 
paving. The proportion of bitumen is sinaUei 
than in “ sheet-pavement ” (an artificial mixtun 
of sand, stone-dust, and bitumen), but the hitumA 
in the rock asphalt is not inferior in quality, anc 
paving produced by rolling the heated materia 
has proved superior to sheet-pavement in resi.slinj 
penetration by traffic in hot weather. — F. Sodn. 

Bituminous hinders ; Cementing value of . b 

Kirschbraun. J. Ind. Eng. Chem., 1914. 6 
976—985. 

The cementing value of a binder is directly pro 
portional to the work done in producing fractur 
or failure of a given unit of material. An apparatu 
is described by means of which strain is app]ie< 
to a test-briquette of the material by a dynamo 
meter travelling at an uniform speed, and th* 
strain and elongation are measured. The briquett 
is drawn out until finally it either breaks, or tb 
rate of elongation becomes higher than the rate o 
travel of the dynamometer, so that the value 
recorded by the latter pass through a maxiinuo 
and then return to zero. Results obtained by th 
method with different materials are given in table 
and diagrams. The cementing value is repre 
sented by the area enclosed by a curve plotted witl 
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amounts of elongation as abscissae and the values 
for the strain as ordinates ; but the values for the 
elongation and the maximum strain must also be 
taken into account separately in estimating the 
value of a given material. In the case of bitumen 
for sheet asphalt pavements, it ia recommended 
that when tested by the author’s method, the 
minimum cementing value should be 0 08 kilo- 
gram-metre for light and 0-24 kilogram-metre for 
heavy traffic, with elongations of 8 — 14 cm. and 
4 — 0 cm. respectively. — A. S. 

Froduction and uses of limenlone in U.S.A. Eckel. 

See VII. 

Patents. 

Magnesium chloride composition and process of 

making the same ; Dry . L. H. Reuter, 

Berkeley, Cal. TJ.S, Pat. 1,117,443, Nov. 17, 
1914. bate of appl., July 7, 1908. 

Magnesium sulphate (5 parts) is added to a de- 
hydrated composition containing magnesium 
cldoride and carbonate (preferably 100 and 20 
parts respectively), the Euixture is heated, calcined 
magnesite (over 250 parts) 
added, and the heating con- 
tinued at a higher tem- 
perature. Or, a mixture of 
magnesium chloride and 
gi’ound magnesite is evap- 
orated practically to dry- 
ness, dry magnesium sul- 
phate added (in amount at 
least sufficient to convert 
calcium hydroxide or oxide 
contained in the magnesite 
into sulphate), and the 
mixture is dehydrated by 
heating to a higher tem- 
perature and incorporated 
with calcined magnesite. The product is packed 
m air-tight containers. — P. Sodn. 

Lime mortars^ cements, etc., glazed or JirC'enamelled, 
and their process of manufacture. A. Bigot, 
Ft. Pat. 469,397, May 19, 1913, 

Mixtures of ground sand, quartz, granite, felspar, 
jarthenware debris, etc,, suitably selected, and 
bound together by fat lime, hydraulic lime, or by 
sements, either pure or mixed with magnesia, 
ilumina, aluminates, and iron oxide, are enamelled 
OP glazed, like ordinary ceramic products, either 
alter a preliminary (biscuit) firing or in the raw 
^te after the application in that case of coarse 
?t*ains of a suitable engobe. — W. C. H. 

BUaching . A. Pranck-Philipson. Fr. 

Feb, 14, 1914. Under Int. Conv., 
Peb. 17, 1913. ^ 

rs of 1913; this J., 1913, 

material; Treatment of . 

n n Lon-lon. From L. >S. Bache, 

ort. 

EE Ft. Pat 464,791 of 1913 ; this J., 1914, 551. 

— T. P. B. 


BrieJ^ from the ineomhudible constituents of hjuse 

refuse ; Process for making red . G. Hidoux 

and J. Bernheim. Pr. Pat 409,771, JIarch 19, 
1914. Under Int t'onv., JIarch 22, 1913. 

See Eng. Pat 7002 of 1913 ; this J., 1914, 82. 

— T. P. B. 

Process for utilising leather waste. Pr. Pat. 
469,779. See XV. 


X.— METALS; METAUURGY, INCLUDING 
ELECTRO-METALLURGY. 

Cast-iron car wheels ; Standard specifications for 
. Amer. Soc. Testing Jlaterials. Year- 
book, 1914, 242—247. 

As an example of suitable metal the following 
analysis is given: — 0 (graphitic) 2-90, C (combined) 
0-60, Si 0-70, Mn 0-40, P 0-50, S 0 08% ; some of 
the constituents may vary within considerable 
limits. The data as to weight and tests are ; — 


Wheel. 

33 in. diam. Freight and Passenger cars. 

36 in. diameter. 

Kind of service 

60,000 lb. 
capacity 
and less. 

70,0001b. 

capacity. 

100,000 lb. 
capacity. 

PttR.se.nger 

cars. 

‘ Locomotive 
! tenders. 

Number 

1 

2 

3 

4 

•5 

( Desired 

«00 

650 

700 

700 

7.V) 

( Variation 


2% 

either way. 



Height of drop (ft.) . . 


J2 

12 

12 

i' 

Number of blows 


10 

12 

12 

i 


the temj;erature of 

Kreti!..? of manufacture of . Briick, 

tt’ ““'J Co. Pr. Pat 469,657, March 14, 
«14. Under Int Conv., March 16, 1913. 

EE Ger. Pat 272,174 of 1913 ; this J., 1914, 561. 

— T. P. B. 


For any single inspection and test, only wheels 
having three consecutive shrinkage numbers (sub- 
mitted by the mahufacturor) will be considei'ed. 
Wheels tested must show soft, clean grey iron free 
from defects such as holes, containing slag or dirt, 
more than \ in. in diameter, honeycombing of iron 
in the hub, white iron in the plates or hub, or 
clear white iron aiound the anchors of chaplets at 
a greater distance than J in. in any direction. 
The depth of the clear white iron must not be 
greater than | in. at the throat and 1 in. at the 
middle of the tread, or less than | in. at the throat 
or any part of the tread. The blending nf the- 
white iron with the grey iron behind must be 
without any distinct line of demarcation, and the 
iron must not have a mottled appearance in any 

f >art of the wheel at a greater distance than H in. 
rom the tread or throat. The <lepth of chill, as 
regards each lot of 103 wheels, will be determined 
by inspection of three test wheels (all of Yvhich 
shall be broken for the purpose if necessary), and 
if one fails, all of the same shrinkage number in 
the lot shall be rejected, but the remainder may be 
re-offered in a subsequent lot. One of the test 
wheels, placed horizontally, flange downwards, on 
an anvil block (weighing not less than 1700 lb. 
and set on rubble masonry 2 ft. deep) having three 
supports not more than 5 in. wide for the flange 
to rest upon, shall be struck centrally upon the 
hub by a flat-bottomed weight of 200 lb. falling 
&om the height indicated in the table ; should 
the wheel he broken by a smaller number of blows- 
than that shown in the table,, the whole lot will be 
rejected. Each of the remaining test wheels shall 
be subjected to the following thermal test : — A 
channel, 4 in. deep and 1^ in. wide at the centre 
of the tread shall be moulded with green sand 
around the wheel placed (at ordinary temperature)* 
flange downwards in the sand, the clean trea<i 
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forming one side of the channel and the clean 1 
flange part of the bottom. The channel shall then ] 
be filled to the top with molten cast-iron, the latter j 
being poured from one ladle without previous 
cooling or stirrii^ and at such temperature as to 
form, when cold, a ring of solid metal, free from 
wrinkles or layers, around the wheel. Two 
minutes after the pouring has ceased, each wheel 
shall be examined, failure as regards this test 
being indicated by fracture or by the extension, 
through or into the tread, of any crack in the 
plates. The lot will be accepted only if both 
wheels pass the test ; but if one fails, only those 
of the same shrinkage number in the lot will be 
rejected, and the remainder may be re-offered in a 
€ubsequent lot. — W. E. F. P. 

Foundry pig iron ; Standard specijicaiio'ns for . 

Amer. Soc. Testing Materials. Year-book, 1914, 

225 227. 

To promote uniformity in grading, when any one 
or all of the constituents of pig iron are sp^ifled, I 
the following percentages shall be used 1*00, 

150, 2 00, 2-50, 3*00, 3-50 (0-25 allowed either 
wav) ; S (max.), 0*04, 0-05, 0 00, 0 07, 0 08, 0 09, 
010 ; total C (min.), 3 00, 3-20, 3-40, 3-60, 3-80 ; 
Mn, 0-20, 0-40, 0-60, 0-80, 1 00, 1*25, 1*50 (0*20 
allowed either way) ; P, 0*20, 0-40. 0-00, 0*80, 1-00, 
1*25. 1'50 (0-15 allowed either way). The standard 
methods of the American Foun^men’s Associa- 
tion shall be used for analysis, sidphur being 
determined gra\imetrically unless otherwise speci- 
fied. For market quotation.^ a pig iron containing 
Si 2-00 ( ±0-25) and S 0*05 (max.) shall be taken 
as the basis ; and a table is suggested to be used 
for adjusting disputes between buyer and .seller, 
based upon the agreed price for the basis metal 
and a constant differential to be determined at the 
time the contract is made, — VV. E. F. P. 


[Iron] locomotive cylinders; Standard specifica- 
tions for . Airier, Soc. Testing Materials. ( 

Year-book, 1914, 238—241. ' | 

The cylinders shall be made from good quality ; 
close-grained grey iron cast in a dry mould, j 
DrUUngs taken from the fractured ends of the j 
transverse test bars shall contain P not more than ! 
0'90 and S not more than 0- 12 %. Two arbitration | 
test bars and one chill test shall be poured (in j 
moulds of specified forms and dimensions) from i 
each ladle of metal used for one or more evlinders. j 
The arbitration test bars ( in. smaller in diameter j 
at the bottom than at the top), allowed to cool in 
the mould, shall have an average strei^h and 
deflection of not less than 3200 lb, and 0 09 in., 
respectively, when placed horizontally upon sup- 
ports 12 in. apart and tested under a load appli^ 
centrally. The chill test bar, allowed to cool in 
l^e mould to a dark red (almost black) heat, then 
removed and quenched in water, shall, on being 
broken, show a fracture of close-grained, grey iron 
with a well defined border of white iron at the 
bottom ; the depth of the latter shall not be less 
than ^ in. as measured at the centre line. 

— W. E, F. P. 

Steel ; Standard specifications for methods of 

chemical analysis for plain carbon . Amer. 

Soc. Testing Materials. Year-book, 1914, 169 — 
176 and 181—192. 

Carbon is determined by direct combiistion in 
oxygen at 950® — 1100® C., the boat or container 
for the metal being lined with alundum (OO-me^di 
or finer). The oxygen employed (of not less than 
97% purity) is passed over a heated catalyst 
{e.g. CuO) and through a purifying train before use. 
The carbon dioxide produced is absorbed in 
potassium hydroxide or soda lime and weighed as 


usual, or in a solution of barium hydroxide con- 
tained in a Meyer tube, the precipitated barium 
carbonate filtered off out of contact with the 
atmosphere, washed, dissolved in standard acid, 
and the excess of acid titrated with standard 
alkali ; in the latter case no precautions are 
necessary to prevent access of water vapour or 
sulphur trioxide to the absorption tube. 

Phosphorus. For routine work the steel U 
dissolved in nitric acid, potassium permanganate 
is added, then ammoniuna bisulphite to dissolve 
precipitated manganese oxide, the solution (at 
80® C.) agitated with molybdate solution for 
3 — 4 mins., the precipitate filtered off, dissolved 
in standard sodium hydroxide and titrated with 
standard nitric acid (see this J., 1912, 927). 

Sulphur. In the oxidation method, the steel 
is dissolved in aqua regia and silica separated by 
two evaporations to dryness ; the barium sulphate, 
precipitated by the addition of barium emoride 
to the cold hydrochloric acid solution, is allowed 
to stand for at least 24 hours, then filtered off. 
washed first with a hot solution containing 10 c.c. 
HCl and 1 grm. BaCl^ per litre, until free from 
iron, and then with hot water. The washings are 
collected separately and evaporated to recover 
any dissolved barium sulphate. A blank deter- 
mination is made on all the reagents used. In 
the evolution-titration method, 5 grms. of the 
steel are dissolved in 80 c.c. of hydrochloric acid 
(1 : 1) in a flask (480 c.c.) fitted with a stojjper and 
j thistle-funnel and having a straight side-tube 
I with which is connected a vertical delivery tube 
! extending to the bottom of a tall beaker con- 
; taining 150 c.c. of water and 10 c.c. of ammoniacal 
j cadmium chloride solution (CdClg 10 grmsi,. 
i water 400 c.c., ammonia, sp. gr. 0-90, 600 c.c.), 
The flask and contents are heated until solution 
of the steel is complete, extremely slow or rapid 
evolution of gas being avoided, after which the 
solution is boned for J min. j the contents of the 
beaker are then acidified with 40 c.c. of hydro- 
chloric acid (1:1), starch solution is added and the 
liquid titrated with a solution of potassium iodate 
(KIOj 1T16 grm.. KI 12 grms., water 1000 c.c,) 
previously sttindardised against a steel of known 
sulphur content. 

Silicon. The steel is dissolved in a mixture of 
nitric and sulphuric acids, or in the latter ^one, 
the solution evaporated till sulphur trioxide if 
evolved and the operation concluded as u.sua). 
the silica obtained being evaporated with hydro- 
fluoric acid. A blank determination is made on the 
reagents employed. 

Copper. Solution is effected in sulphuric acid 
(1:4), the liquid diluted, heated, saturated wi^ 
hydrogen sulphide, filtered, and the precipitate 
washed with 1 % sulphuric a^cid containing 
hydrogen sulphide until free from iron ; _ the 
filter and contents are incinerated, the residue 
fused with sodium bisulphate, the melt dissolved 
in hot water and the solution filtered, the copper 
being then determined colorimetrically (with 
ammonia or potassium ferrocyanide) or by elec- 
trolysis. 

Niekel. The dimethylglyoxime method is em- 
ployed, precipitation from the ferric solution bm^ 
effected in the presence of tartaric, acid. The 
precipitate is either dried at 110®-;— 120® C. and 
weighed as such ; or dissolved in nitric acid, th^ 
solution boiled with ammonium persulphate- 
cooled, made distinctly ammoniacal, silver nitrate 
and potassium iodide added, and the liq^d 
titrated to a faint turbidity with a solution 
potassium evanide (2-29 grms. per litre) previous^ 
standardised against a steel of known nieke 
'content. 

Chromium. 5 grms. of the steel are dissolved m 
50 c.c. of hydrochloric acid (1 : 1), the soluh^” 
nearly neutralised with a saturated solution ^ 
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sodium carbonate and then completely with 
iiarium carbonate (10 gmis. suspended in 100 c.c. 
oi water) of which about 1 grm. excess is used. 
'J'lie precipitate, obtained by boiling the liquid 
in a covei’cd flask for 10 — 15 mins., is filtered off, 
washed, the filter and contents incinerated, the 
residue fused for 10 mins, with a mixture of 
sodium carbonate (5 grms.) and potassium nitrate 
(O lio grm.), the melt dissolved in water, 2 c.c. of 
hydrogen peroxide (3% solution) added, the 
liquid boiled and filtered. Chromium is deter- 
mined in the filtrate (if strong yellow) by boiling 
thoroughly, acidifying with sulphuric acid, adding 
excess of standard ferrous sulphate and titrating 
flic excess with standard potassium permang.anatc ; 
or (if pale yellow) by colour comparison with a 
standard .solution of sodium chromate. — W.E.P.P. 

.Cus'c-Zu/j-f/cucd carhon-steel objects; Recommeiideu 

finicHcc for the heat treatment of ~. Amor. 

.Soc. 'I'esling M.uterinls. Year-book. 1914, 207 — 

20 ?. 

W'fiEN liardne.ss of case is the omy important 
i.'onsideration, the carburised objects may be 
(lueriched cither from the carburising temperature 
direct or. to minimise distortion and cracking, from 
.slightly above the critical range of tlie case (800° — 
.825 C.); both core and case remain coarsely 
ci'y.stalline as the result of eitliev treatment. To 
refine and increase the toughness of the cast;, the 
i.arlmrised olijects sliould be cooled slowlv to 
050 - C. or below, tlien reheated to slightly above 
I he lower critical point (generally between 775° 
and 825° C.. according to the carbon content and 
iliieltness of the case) and quenclicd in tvater or 
oil but removed from the bath while still jmst above 
100° C. ; this treatment is most beneficial when 
the earburising temperature lias not exceeded 
900 C. To refine and increase the toughne.s.s of 
ljuth core and case, the objects, slowly cooled to 
050 C. or below, should be reheated to above the 
critical temperature of the core (generally 900° — 
950' C.). quenched, and, before they have cooled 
to l,ielo\y 100° C., reheated to slightly .above the 
lower critical point of the case and again quenched 
in w.ater or oil. As a final trealinent the objects 
may l-e tempered bv reheating to 200° C. 

— W. E. F. P. 

-Uriel’s- [iron and sleet] ; Standard methods for 

mrUdhijraphic tests of . Amer. Soc. Testing 

-Matcrmls. Year-book, 1914, 364—306. 
Microscopic examination, Unh.ardencd iron and 
^slee., .after polishing, should be examined under 
a mayiufication of 50 to 150 diameters, wrought 
u-on for slag or cinder, .steel for Mn-S, cte., and cast 
iron yor size and shape of graphite. By etching 
™ '"’ith a saturated solution of picric acid 

in afoohol, pcariite liecomes darker than accom- 
panyiiig ferrite or ceraentite, and, in the case of 
'-■rougiu iron, the general appearance will some- 
mii-s show the origin of the material. Ferrite 
g aiiis may be made visible by a rapid etching with 
u lie acid (1 vol.) diluted with water (9 to 3 vols.) 

^ alcohol (24 vols.). To distinguish between 
of ferrite and cementite near the 
1 . 1 . — ^■0%)> the specimen should 

■ni ...o/ 100° C. with a solution of sodium 

98 1 u*'™, caustic soda solution 

r-. i i' 1 1 ^ which cementite becomes dark brown 

rcx.lur^’i® ,^'','°'’"'^tituents being unaffected. The 
°“hoiild be compared with standard etched 
tcnir, “dications for hardened and 
thc^te' ®*'e te^ decisive than the above ; 

rci niubi solution of nitric acid in amyl alcohol is 
be for etching, the time of which must 

(•atndnnr hy trial in each case. Macroscopic 
dcfcci . ascertaining the presence of 

' I lie to segregation, blowholes, piping, ete.. 


j polislied section, washed witii a strong solution 
, of potassium hydroxide and rinsed, should be 
etelied with (a) iodine solution (I 20, KI 30, n ater 
' 1000 grms.), (5) dilute hydrochloric or sulphuric 
^id (up to 30% acid), (c) dilute nitric acid (from 
1 : J to 3 : 7), (rf) concentrated hydrochloric acid. 

. or (e) copper ammonium chloride' (10 or I’’ parts 
: of the double salt in GO or 88 of water). The 
structure of wrought iron is “ developed ” r.apidlv 
: by (d) and inore slowly by (c) or (h) ; the segregation 
; of carbon in steel i.s weH .shown by etching witli (a) 

; (5 secs, is enough for some materials), the im- 
i purities, segregation of MnS, slag, etc., being 
, rapidly indicated by (d) although more accurately 
■ by (5). By etching very deeply, e.g., for several 
: hours with (5), the segregation of the carbon, and 
j the inipurities like slag and iFnS are shown 
! simiiltajieously, and a picture of the object may 
be obtained by inking and printing with the 
specimen. — W. E. F. P. 

Speller ; SUoidard specl/icaUons for [and analyMis of] 
. Amer. Soc. Testing Materials. year- 
book, 1914, 284—287. 

ViRCJiN spelter (not re-worked uietjil) is considcieil 
in 4 grades, the maximum allowable iin))nr'jtics in 
which are : — 


Maxiinmn inipurities per cerif. 


Pb 

Fe 

Cd 

Al 

PbvKp-- 

Ol 

0-07 


O'O'* 

none 

0-]ii 

0-20 

0'0;-5 

0-50 

none 

O', 'll 

O-7'i 

fi-04 

0-7j 

none 

J-2U 



“ j 

— 

— 


A. Higli gni.lc 
h. lutormcdiate . . 
f!. 7tra-i3 Special . . 
D. Prijuy Western 


To obtain tlie sample for analysis, at le.ast 10 
slabs from eacii car-load sliall be sawn compleieli- 
across and the sawdust collected, or file .slali's 
drilled througli and the drillings cut into sliort 
lengtlis ; p.articles of iron are removed from the 
sample by means of a magned before anah’sis ; - 
Lead. Sullicient to be taken to contain at least- 
0-01 grm. of thi.s impurity. Iron. At least 10 
grms. of Prime Western, or 25 grms. of any ollwr 
grade, to be completely dissolved in acid, the iron 
precipitated as ferric hydroxide, re-dlssolved and 
determined volumetrically, as usual. Cinhnimn. 
25_grnis. to bo treated with 330 c.c. of liydrocliloric 
acid (1 : 5), allowed to st.and over night and 
filtered (filtrate discarded) ; tlie insoluble re.si(iuc 
(contaiiiing about 5% of the zinc) dissolved in 
nitric acid, 10 c.c. of sulphnrio acid added, tiie 
liquid evaporated till sulphur trioxidc i.s evolved, 
diluted and the lead sulphate removed 153 - filti-.i- 
tion ; the filtrate is diluted to 500 c.c., 5 grms. of 
ammonium chloride is added, a slow .stream of 
hydrogen sulphide passed llirougli for i liour, tlie 
liquid allowed to stand tor 5 hours and filtered ; 
the precipitate washed with liot water, re-dissoived 
in 60 c.c. of boiling dilute sulphuric acid (1:5 he- 
vol.), the solution filtered, diluted to 400 c.c. 
and saturated witii hydrogen sulpiiide as before, 
the precipitated cadmium sulphide to be weighed 
as such or dissolved in hc-drocliloric acid and 
titrated witii potassium ferroc 3 -anide. — W. E. F. 1°. 

Manganese-bronze ingots tor sand castings ; 

Standard specifications for . Amer. Soc-. 

Testing Materials. A°ear-book, 1914, 288 — 280. 
Composition to be Cu 53 — 62, Zn 30 — 45, A1 O-O.i 
— 0-5, and P)i not more than 0-15%; nitininte 
tensile strength, not less than 70.000 lb. per sq. in. 
and elongation not less tlian 20 "o, as determined 
on a standard, turned specimen 0-5 in. in diamider 
and 2 in. gauge length. — W. E. F. P. 
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hy cleciro-metalhtrgic methods. J. 
Blanquier. Min. and Eug. World, 1914, 41, • 
909—911. 

Thk bauxite used should contain less than 3% 
.■SiO It is fused with socli\im carbonate, or sodium 
sulphate and carbon, or heated in an autoclave S 
under pressure with caustic soda, so as to form • 
sodumi ahiminate, from w’hich purified* alumina • 
is prepared by the action of cai*hon dioxide, or by i 
agitating with freshly precipitated alumina. In ■ 
the Serpek process, aluminium nitride is formed 
in an electric furnace, and decomposed with an ■ 
alkaline, solution, to form sodium aluminate. 

In the Hall {American) process, the calcined . 
bauxite is heated with carbon in an electric i 
furnace, so as to form an alloy of iron with silicon, 
titanhini. and aluininiuni, w'hich is very dense and 
fluid, the purified alumina floating on it. In the 
furnaces for electrolysis of the alumina, carbon. • 
elecirodr-s are used, the cathode forming the base 
in conductor furnaces, with 8 to 12 anodes, or ! 
both electrodes may dip into the electrolyte, some 
30 to 40 electrodes being employed in four files, 
two of which are cathodes. Nearly pure cryolite 
may be used, or fluorides and sodium cldoridc 
may be added, so as to obtain a homogeneous 
electrolyte, fluid at S00®C., wliich will dissolve 
the inaMiinum amount of alumina. The potential 
difference is usually 8 volts ; it should not rise to 
15 volts, the decomposition point of the cryolite. 
Th(.‘ curi'ent may vary between 8000 and 20,000 
amps.-'-B. N. 

Vidniuui ores in Marlaijascar. C’. Grossmann. 

C.’omptes rend., i914, 159, 777. 

A MTNKKAL ha.s been discovered at Fiadauana, 
Madagascar, externally resembling euxenite and 
confaining 12 — 40% ITaO^. Its radioactivity, 
testeil l;iy an ahiminium foil cloctToscope, is about 
double that of the pure oxide, thus suggesting 
an impurtaiit source of radiiuii. -W. F. F. 

ProiJjiciitni and uses of UmcsioTie in U,S.A. Eckel. 
See VII. 

Use C'j poiassiiim permanganate as cyanicide in 
sand-filling solutions. Cooper. See VII, 

Volumetric delemiinaiion of copper in its salts 
and many of its alloys. Zuccari. See XXIll. 

Patents. 

Steel castings ; Method of making sound . L. B. 

Lindemuth, Steclton, Pa. TT.S. Pat. 1,110,899, 
Nov. 10, 1914. Date of appl., April II, 1914. 

An air-blast and ferrosilicon are applied to the • 
surface of the molten casting until the latter has 
cooled sufficiently to prevent piping.- — ^W. E. F. P, : 

Manganese steel from scrap ; Manufacture of . ; 

H. M. Howe, Bedford Station, N.Y., Assignor 
to Taylor- Wharton Iron and Steel Co., High ■ 
Bridge, N.J. TJ.S. Pat. 1,117,384, Nov. 17, ; 
1914. Date of appl., May 16, 1912. 

A iiiXTURE of the scrap with ferro -manganese j 
is melted, mixed with molten iron, and the product 
treated in an open-hearth furnace with manganese 
oxide or a slag in which the latter predominates 
over iron oxide. — W. E. F. P. 

Alloy steels ; Process of produci^i^ . B. D. ; 

Saklatwalla, Crafton, Pa. XJ.S. Pat. 1,119,643, i 
Dec. 1, 1914. Date of appl., April 30, 1913. i 
A COMPOUND of the metal to be alloyed with the j 
steel is reduced by ferrosilicon in presence of the j 
molten steel. — O. E. M. j 


[Iron ore, etc.] Briquettes ; Method of making 

F. A. Jordan, Assignor to Moose Mountain. Ltd., 
Sellwood, Out., Canada. XJ.S. Pat. 1,117,853, 
Nov. 17, 1914. Date of appl., April 30, 1914. 
Wkt “ ore-containing material ” is charged into 
moulds formed by a framework resting upon a 
heated car. The car is placed in a drying chamber, 
until the briquettes have shrunk sufficiently to 
aUo\v the frame to be removed, and the car is then 
transferred to a kiln in which the briquettes are 
hardened. — W. E. F. P. 


Elcctrolylically cleaning [metal] articles ; Apparatus 

for - . E. Le Roy Couch, Hartford, Conn.. 

U.S.A. Eng. Pat. 23,454, Oct, 16, 1913. Under 
lal. Conv., Jan. 31, 1913. 

The apparatus comprises a number of zones in 
each of which a liquid is contained and partly 
confined by steam jets arranged between the zones, 
the articles being passed continually through thi? 
zones, so that they are in contact during their 
passage with the metal of the apparatus, The 
articles arc given a preliminaiy cleansing wdtli 
bi'ushes, and the further cleansing process in the 
apparatus is effected by the electrolytic action 
produced by contact of the liquid with the articles 
and a movable metallic belt w'hich conveys them 
through the zones. A receptacle, adapted to 
contain liquid, is provided close to each of the 
2 onc.s, the liquid being pumped from the receptacles 
and healed, before being again discharged into the 
apparatus. -B. N. 


E'lcxible objects of organic origin [EkctricaUy] 

coating wiih metal R. Rafn, Nuremberg. 

Germany. XJ.$. Pat. 1,118,878, Nov. 24. 1914. 
Date of appl., Oct. 17, 1014. 

Metal, is disintegrated electrically in vacuo and 
deposited on the flexible' base of organic origin, 
and the adherence of the coating is improved by 
superficially hardening a film of drying oil in 
intimate association with the base and the metal, 
anv unchanged oil being afterwards removed. 

— B. N. 


Meial-mcUing apparatus. W. I. Burch, Loudon. 

Eng. Pat. 23,521, Oct. 17, 1913. 

Tite melting pot is provided with a perforated tray 
or dish and also with one or more stirring blades. 
The tray and the blades are moved up and down 
together .and either or both are rotated. For 
example the blades may be fixed to, and the tray 
mounted loosely on, a sleeve having projections 
which 'engage with a spiral groove on a central 
pillar, so that when the sleeve is moved up and 
down, it and the blades are rotated relatively to 
the dish. {See also Eng. Pat. 15,323 of 1913: 
this J., 1914, 835.)— A. S. 


Melting of metal ; Apparatus for regulating and 

controlling temperatures in the . I. Hall, 

Birmingl^m. Eng. Pats. 26,583, Nov. 19, 1913, 
and 5198, Feb. 28, 1914. 

In apparatus of the type in which the temperature 
is controlled by means of a thermostat or differen- 
tial expansion device connected with the gas- 
admission valve, the valve seating has an external 
screw thread which engages with a thread in the 
support for the seating. By turning the support 
the vertical position of the valve seating can he 
adju.sted so that the gas-admission valve closes at 
any desired temperature within a definite range- 

— A.S. 
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k'usion-iumaces ; Process of generating heal in — ■ — . 
JB. Stoughton, New York. U.S. Pat. 1,117,274, 
Nov. 17, 1914. Date of appl., April 8, 1012. 

A BED of solid fuel is ignited in the furnace and 
atomised liquid fuel is then injected with only 
sufficient air to consume the latter completely 
and maintain a very slow combustion of the 
former. — W. E. P. P. 

Furnace; Heating and melting . W. N. Best, 

New York. U.S. Pat. 1,119,227, Dec. 1, 1914. 
Date of appl., June 24, 1914. 

The furnace is fired by liquid fuel blown by an air 
blast through a laterally flaring jet extending along 
one side of the combustion-chamber. — O. E. M. 

• 

furnace ; Electric . W. H. Hampton, New 

York, Assignor to The Conley Electric Furnace 
Co., Inc., Wilmington, Del. U.S. Pat. 1,116,884, 
Nov. 10, 1914. Date of appl., Feb. 17, 1913. 

The reduction furnace comprises a shaft, which 
increiiscs in width towards its base, and termmate.s 
in substantially vertical walla enclosing a space 
which forma a fusing and reducing zone above the 
hearth. Non-metallic heating bars* of low con- j 
ductivity are embedded in the vertical walls out | 
of contact with the charge, and are arranged one 
aljove the other so that a difTerential heating effect 
may be produced. One or more substantially 
vertical walls, containing non-metallic heating 
conductors insulated from the charge, and spaced 
so as to permit free passage of the material, 
traverse the heating zone, with wide non-bridging 
spaces between the conductors. — B. N. 

Martin furnace. Eickworth u. 8turm G. ni. b. H. 
Fr. Pat. 469,859, March 19, 1914. Under Int. 
Conv., April 10, 1913, Jan. 24, and Feb. 19, 1914. 
The air enters obliquely on each side by a port j 
narrowed at the exit, and mixes with the gas in a 
space in front of the hearth. The air conduits are 
also provided mth outlets of smaller section which 
allow a portion of the air to pass directly to the 
roof of the furnace, thereby forcing the combustible 
gases downwards towards the metal, — T. St. 

furnace ; Regenerative . A, Pothmann. Fr. 

Pat. 470,068, March 20, 1914. linder Int, Conv., 
April 9, 1913. 

The furnace is designed to use blast-Xuinace gas 
wiuch is burnt alternately at an eud-on burner, 
more roof-burners situated nearer to 
the hearth. The burnt gases pass partly through 
the re^nerators of the other burners, and partly 
though the furnace, exhausting direct to the 
^^tmney at the inlet end for the material to be 
heated. The flames thus pass alternately in 
opposite directions between the differently situated 
jumers, and always in the same diretdion in the 
rest of the furnace. — ^T. St. 

Concentrating tables for ike treatment of ores and 
^mtlar materials. E. W. Wetherell, London. 
Eng. Pat. 27.149. Nov. 26, 1913. 

j HE table coasts of long narrow parallel sections, 
sina troughs for tailings, so thjit dead 

pace, with consequent waste of power in jigging, 

IS avoided.— 0. E. M. 

. H. L. SuJinan and 

Ltd., London. Eng. Pat. 
i -7,749, Dec. 2, 1913. 

extracts of nearly insoluble substances, 

L tar-ous, are used as froth-producifig agents 
1 froth process for removing 

pinerak from gangue.— O. E. M. 


[Sulphide] ores; Method of concentrating—-^. 
W. S. Stevens, Magdalena, N. Mex., Assignor 
to The Ozark Smelting and Mining Co., Cleve- 
land, Ohio. U.S. Pat. 1,116,642, Nov. 10, 1914. 
Date of appl., Dec. 10, 1912. 

Thr crushed ore is mixed with water, sulphuric 
acid (5 % or less of tlie weight of ore) and petroleum 
oil of high.b. pt. (1 % or less), at not below 60° C., 
and the mixture is first “ presented to the air ” 
and then to the surface of a liquid, whereby 
flotation of the oiled sulphide particles is efl'ected 
by surface tension. — W. E. F. P. 

Sulphide ores ; Concentration of . Minerals 

Separation, Ltd. Fr. Pat. 469,677, March 14. 
1914. Under Int. Conv., April 3, 1913. 

Ores, slimes, etc., containing blende and galena 
are concentrated by a flotation process in which 
i the water is rendered slightly alkaline with sodium 
I carbonate. The mixture is agitated and aerated, 

' preferably at 48° to 55° C., and a frothing agent- 
such as eucalyptus oil may be added. The con- 
centrate rises m the froth, the gangue sinking 
to the bottom. — T. St. 

Slime separator. C. Allen, El Paso, Tex. U.»S. 
Pat. 1,118,014, Nov. 24, 1914. Date of appl., 
Aug. 3, 1910. Renewed May 27, 1914. 

The sludge runs continuously into a conical 
tank with a float-controlled valve at the bottom 
to retain a constant quantity of sediment in 
the tank. The discharged sediment is carried 
off by a stream of water Monortional to the 
quantity of solid matter. — 0. B. M. 

Allo'g. C. R. Denton, Sheffield. Eng. Pat. 17.157, 
July 20, 10 IL 

Nickel (7-6 lb.), vanadium (0-5 lb.) and copper 
(26 lb.) are melted together, and a further quantity 
(18 lb.) of copper is added. Then, in presence of 
a suitable flux, spelter (6 lb.), tin (8-5 lb.), and 
aluminium (05 lb.) are added successively, the 
melt being heated to about 2000° F. (about 
1100° C.) after each addition. The alloy can be 
brazed, stamped, cast, rolled, hammered, etc., 
without losing its ductility, is not tarnished 
under ordinary conditions, and resists corrosion 
by sea-water and most acids. — A. S. 

Alloy and its manufacture. V. E. Maillard. FT. 

Pat. 469,743, May 27, 1913. 

An alloy containing 2 to 20 % Ni is made by adding 
finely-divided nickel, in small portions, to silver 
heated at least to the melting point of nickeJ, 
and agitated. The silver may be partially 
replaced by copper. The alloy is suitable as the 
basis metal for gold-plated articles of jewellery, 
etc. — T. St. 

Bronze; Method of mcmufuciuringancw . A. 

^hwob et Gie. Fr. Pat. 469,784, May 28, 1913. 
Ali-oys of Cu-Pb, and Cu-Pb-Sn, in all proportions, 
are made by adding the lead, or the lead ami tin, 
in small portions to a bath of molten copper, 
agitated and heated to such a temperature that 
it will not adhere to an iron rod clipped into it. 

— T. St. 

Zinc from zinc-bearing refuse; Rroccss for Ike 

extraction of . R. R. Parish, Assignor to 

Chase Bolling Mill Co., Waterbury, Conn. 
U.S. Pat. 1,104,922, July 28, 1914. Date of 
appl., May 7, 1914. 

The refuse is gradually introduced into dilute 
suiphiiric acid, which is agitated with compressed 
air and maintained at its original strength by the 

D 2 
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addition of strong acid, so tLat a concentrated 
solution of zinc sulphate is ultimately produced. 
Thiais neutralised by refuse containing zinc oxide, 
and the solution is agitated with compro.«ed, 
ozonised air to precipitate manganese and iron. 
Altered, and further puriAed contact or agitation 
with metallic zinc. — W. E. F. P. 

Zinc area ; Process of smelting . J. M. Uyde, 

Berkeley, Cal. U.S. Pat. 1,118,012, Nov. 24, 
1914. bate of appl., Feb. 13, 1014. 

The ore is led continuo<isly, with a Aux and a 
reducing-agent, into an externally-Arcd retort. 
The zinc distils off, and the waste products are 
continuously removed fi'om below in a fused 
state. — O. E. >1. 

Metals [zinc, etc.] ; Process for the ilislillation 

of from fused slags, ores, etc. W. TroeUer. 

Pr. Pat. 469,862, March 19, 1014. Under 
Int. Conv., April 1, 1913, 

Heducing gases such as producer gas, ate p.a.s.sed 
through the fused slags, etc., to which, it neces- 
sary, Auxes have been added, VolatAe metals 
such as Bi, Sb, Sn, Zn, etc., distU over and are 
recovered as metals or oxides. Other metals 
which become reduced may be tepped off from 
under the slag. Where the heating gases come 1 
into contact with the charge it is protected from 
oxidation by a layer of coke. — T. ST. 

Metals ; Apparatus for treating . S. T. Well- 

man, Cleveland, Ohio. U.S. Pat. 1,116,772, 
Nov. 10, 1914. Date of appl., Aug. 18, 1911. 

A juxtuhe of ore and Aux, reduced and melted 
by electrical means in a chamber having a remov- 
able closure at the bottom, is transferred whUe 
molten to an adjacent chamber in which the treat- 
ment is completed by similar means. — W. E. F. P. 

Mercury; Process for extracting frorn its ores 

and other materials. B. B. Thornhill, Oray 
Summit, Mo. U.S. Pat. 1,119,377, Dec. 1, 1914. 
Date of appl., Jan. 12, 1914. 

The mercury is precipitated by means of a metal 
such as aluminiiim from a solution made by 
treatii^ the ore with a solution of an alkali sulphide 
and hydroxide.— O. E. M. 

Copper ; Method of extracting from ores. C. D. 

Van Arsdale, East Orange, N.J. U.S. Pat. 
1,119,477, Dec. 1, 1914. Date of appl., May 16, 
1912. 

The ore is leached with dilute sulphuric acid to 
yield a solution containing lO % Go ; sulphur dioxide 
IS added to prevent polarisation, and the solution 
is electrolysed. To avoid precipitation of sul- 1 
phides, oiAy 80 % of the copper m deposited. The I 
spent solution is used for leaching fresh ore. 

— O. E. M. ! 

Copper ; Process of extracting from ores. 

tr. D. Van Arsdale, East Orange, N.J. U.S. 
Pat. 1,119,478, Dec. 1, 1914. Date of appl.. 
Sept. 20, 1912. 

The ore is roasted with a sulphui’ compound before 
treatment as described in U.S. Pat. 1,119,477 (see 
preceding abstract). — 0. E. M. 

Copper ; Furnace far melting and refining — 

W. S. Rockey, West New Brighton, H. Eldridge, 
Stapleton, and C. D. Clark, New York, Assignors 
to Metallurgical Research Co., New York. U.S, 
Pat. 1,119,540, Dec. 1, 1914. Date of appl., 
Dec. 26, 1913. 

The metal is melted in a chamber heated by the 
combustion gases from Auid fuel burnt in a separate 


chamber, and is protected from oxidation, while 
beii^ poured, by a current of burnt gases.- — O. E. M. 

Metallic [tungsten'] wires and strips ; Manufac- 
ture of . J. Pintsch Akt.-Ges. Pr. Pal. 

469,212, March 3, 1914. Under Int. Conv., 
Oct. 15, 1913. 

Tungsten or other wire, for incandescence Ala- 
ments, etc., heated electrically to a temperature 
below that at which measurable recrystallisatioii 
takes place, is passed through a short spmal of wire 
heated to a bright white heat, at such a speed 
(determined experimentally) that the small crystals 
constituting the wire as Arst produced are aU 
absorbed into one big crystal across the section 
siUTOunded iiy the spiral. An inert atmosphere is 
maintained around the heated portion of the 
wire. — T. ST. 

Ores and solid salts ; Treatment of hy electro, 
lysis. A. A. M. Hanriot. Pr, Pat. 469,516, 
May 22, 1913. 

The ore or. salt is placed in a suitable electrolyte 
in contact with the cathode, and a current is 
passed. Th<J substance is reduced and the metal 
takes the place of the original substance without 
parsing into solution. — B. N. 

Tin oxide ores and roasted tin sulphide ores; 

Method of removing iron from by treatment 

with acid. M. Chiapponi, R. Hesse, and G. von 
Rauschonplat. Pr. Pat. 469,928, March 21, 
1914. Under Int. Conv., March 27, 1913. 

The ores are treated with reducing gases at 300 
to 500° C. to reduce the iron comppimd-s present as 
far as possible toi ferrous oxide, whilst leaving the 
tin oxme unaAei^ted. The mass^ is then leached 
with hydrochloric or sulphuric acid to dissolve the 
ferrous oxide, or the iron may be removed as 
chloride by heating to 400°— 500° C. in a current 
of hydrochloric acid gas.— -T. St. 

Thomas steel or other analogous manganese steels: 

Process for making . H. Naegell. Pr, hat, 

469,605, March 14, 1914. 

See Ger. Pat. 265,843 of 1912 ; this J., 1913, 1159. 

_X. P. B, 


' Melting and alloying metals in vacuo ; Furiiuct 

\ for . W. S. Simpson, London. U.S. Pat. 

^ 1,118,820, Nov. 24, 1914. Date of appl., March 

1 26, 1913. 

See Eng. Pat. 12,067 of 1912 ; this J., 1913, 755. 

— T. P. B. 

Metallurgical furnace. H. Davison and L. C 
Hiarvey, Battersea, Assignors to Morgan Crucible 
Co., Ltd., London. U.S. Pat. 1,118,534, Nov. 24, 
1914. Date of appl., March l4, 1913. 

See Eng. Pat. 6808 of 1912 ; this J., 1913, 494. 

— T. F. B. 


Melting and mixing metals in vacuo ; Apparah:^ 

for . W. S. Simpson, London.- Reissue 

No.-13,849, Dec. 15, 1914, of U.S. Pat. 1,015,1)91, 
Jan. 16, 1912. Date of appl., Sept. 16, 1913. 

See Eng. Pat. 11,832 of 1910 ; this J., 1911, 

^ , .X. F. B. 

Metallic body; Process -for coaling a Jf' 

Cooper, Birmingham. U.S. Pat. l,121,lu”' 
Dec. ^5, 1914. Date of appl.. May 12, 1913. 

See Eng. Pat. 11,380 of 1912 ; this J., 1913,5^ 
^ — X. P. 
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Ores ; Dru treatment o] . W. Buddeus, Char- 

lottenburg, Germany. U.S. Pat. 1,121,226, 
Deo. 15, 1914. Bate of appl., Feb. 5, 1914. 
SKF Pi'. Pat. 488,397 of 1913 ; this J., 1914, 599. 

— T. P. B. 

Ziiie-lues ; Treatment of . W. Buddeus, Char- 

lottenburg, Grermany. tJ.S. Pat. 1,120,683, 
Pec. 15, 19l4. Date of appl., Nov. 26, 1913. 
Sfe Eng. Pat. 25,907 of 1913 ; this J., 1914, 044. 

— T. P. B. 

ICeaslifig furnaces ; Feeding apparatus for — — . 
Nichols Copper Co. Pr. Pat. 469,272, March 6, 
1914. Under Int. Conv., March 7, 1913. 

See Eng. Pat. 3581 of 1914 ; this J., 1914, 926. 

— T. P. B. 

Furnace for roasting ores ; Mechanical . E. 

Dohet. Ft. Pat. 409,820, March 13, 1914. 
See Eng. Pat. 7892 of 1913 ; this I., 1913, 1017. 

T. P. B. 

Roasting f umaces ; Rabbling shaft for . Nichols 

Copper Co. Pr. Pat. 469,990, March 23, 1914. 
Under Int. Conv., March 24, 1913. 

See Eng. Pat. 7471 of 1914 ; this J., 1914, 926. 

— T. F. B. 

Furnwes or cupolas ; Electric . W. N. Crafts. 

Pr. Pat. 469,520, Aug. 8, 1913. 

.Sicu U.S. Pat. 1,070,017 of 1913 ; this J.. 1913, 
915.— T. F. B. 


Muffle furnaces. E. Curran. Pr. Pat. 469,814', 
.Itarch 11, 1914. Under Int. Conv., March 12. 
1913. 

.See Eng. Pat. 6165 of 1913; this J., 1914, 320. 

— T. F. B. 


Condensers; Electrical— — , G. Giles, Fribourg, 
Switzerland. Eng. Pat. 10,868, May 2, 1914. 
Under Int. Conv., July 3, l9l3. 

A PART or the whole of the armature of a condenser 
is formed of a layer of It^ad, projected' on to a non* 
conducting glass surface by one of the usual 
processes for pulverising metals. — B. N. 

Cases; Eleclrical apparatus for effecting the 

chemical comhinatum of . (\ C. Meigs, 

Chai'leston, S.C. U.S. Pat. 1,116,806, Nov. 10, 
1914. Date of appl., Jan. 23, 1914. 

A STATIONARY Outer shell is arranged within a 
vertical support, having a thrust-bearing element 
attached to its upper end. Contact brushes are 
I connected with the outer shell, and extend tolvards 
I the interior, where they engage with tubular 
' contacts on an inner, closed rotating shell, 
! so as to provide wide sparks. Several spaced 
j hollow cooling members are arranged between the 
I shells. A spindle connected with the upper end 
of the inner shell and passing through the outer 
shell and the thrust-bearing element, is provided 
with means for rotating it. A tubular spindle, 
connected with the lower end of the inner shell, 
i rests at its lower end in a guide-bearing element, 
j and gases are applied through the latter to 
I the inner shell. — B. N. 

i Electrical separation ; Process of . H. M. 

' Sutton, W. I,, and E. G. Steele, Dallas, Tex. 
i U.8. Pat. 1,116,951, Nov, 10, 1914. Date of 
I appl., Jan. 11, 1008. 

; Finely-divided material is separated by sub- 
I jecting it to a convectively delivered electrical 
' charge in the path of convection, thus causing some 
i of the particles to adhere to an opposing electrode. 

I The charge is varied in polarity and duration 
I during delivery, according to the characteristics 
i and susceptibilities of drnerent_ particles of the 
■ material, and the separated particles are collected 


U.rui.ising, reducing, or otherwise treating ores and 

other materials ; Mechanism for . P. von 

SchUppenbach, Stolberg, Germany, Assignor to 
Dwight and Lloyd Sintering Co., Inc., New 
York. U.S. Pat. 1,119,459, Dec. 1, 1914. Date 
of appl., jan. 21, 1910. 

•See Eng. Pat. 29,779 of 1909 ; this J., 1910, 1392. 

— T. F. B. 

Sodium and other metals; Production of from 

compounds thereof by electrolysis. B. J. McNitt, 
Derth Amboy, N.J., U.S. A. Eng. Pat. 20,987, 
Dec. 30, 1013. Under Int. Conv., Jan. 2, 1913. 

See JY. Pat. 466,205 of 1913 ; this J., 1914, 600. 

— T. F. B. 


XI.-ELECTRO-CHEMISTRY. 

It (irking up of materials Mained by the eleclro- 
tysis of the residual limurrs from the manufacture 
of potash Salts. Dietz. See VII. 


Patents; 

Ozmiser jfor sterUising, etc.f. B. H. B. vo 
l^ueefl Berlin. Eng. Pat. 27,258, Nov. 2< 
miJ. Under Int. Conv., Sept. 12, 1913. 
object to be treated is placed between tw 
n chafed with an altematinc current 

at It IS subjected to the direct action of ozon 
™ ionised air, — B. N. 


separately. — B. N. 

Blectrolylic cell A. M. Griffin, Assignor to M. O 
Ilackett, Kansas City, Mo. U.S. Pat. 1,117,185 
Nov. 17, 1914. Date of appl., April 27, 1014. 

The cell, 2, is made of conducting material, and 
... . ... ; ) 


is insulated from 



an inverted trough-shaped 
vessel, 6, supported within 
it, with its lower end sub- 
merged in the liquid. A sack, 

8, insulated from and enclosing 
the anode, 3, is attached at 
its upper end to the lower 
end of the Vessel, 6, and is 
provided with an inverted 
skirt, 17, which is flared 
outwards in an upward 
direction and attached to a 
frame, 15, secured to the_ cell 
around the vessel, 6. Pipes, 

9, 18, which le^ away the 
gases, communicate respec- 
tively with the interior of 
the vessel, 6, and with the 
space between the cell and 
the frame, 15. A series of 
cells may be used, the anode 
in each case being connected 

04x11 N. 


Elei^rolyiic cell, F. McDonald, Roaring Sprir^, 
Pa. .U.S. Pat 1,117,879, Nov. 17, 1914. 
Date of appl., April 20, 1914. 

The anode is enclosed in a perforated partition, 
closely surrounded by a porous diapl^a^. A 
grapldte cathode, the inner face of whicn is bevelled 
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at its upper end, is adjacent to but spaced from the 
diaphragm, and a column of mercury is inter- 
posed between and supported by the diaphragm 
and cathode. A decomposing element is arranged 
above the mercury column, between the upper 
ends of the cathode and the diaphragm, and means 
are provided for maintaining the solution in the 
cell at a constant level. — ^B. N. j 

ImuMhig compounds. J. F. Menningeii, West Allis, 
Wis., A^ignor to AUis-Chalmers Manufacturing 
Co. U.S. Pats. (A) 1,119,441 and (b) 1,119,442, 
Dec. 1, 1914. Date of appl., March 12, 1909. 

(A) A JUXTUBE of 5 parts of sand and hydraulic 
cement, 3 parts of asbestos, and 4 parts of shellac. 

(B) The sand in the above mixture is omitted, 
and a colouring matter is added. — B. N. 

Insulating electric conductors ; Composition par- 
ticalarly suitable foi . T. J. Hadley, Winni- 

peg, Manitoba, Canada. Eng. Pat. 8138, 
March 31, 1914. 

A MixTuiiE of 8 galls, of coal tar, 2 galls, of kerosene 
oil, 2 galls, of Portland cement, and 1 gall, of 
japan drier. — B. N. 

Galvanic battery ; Secondary — — . H. P. R. L. 
Porsche and X A. E. Achenbach, Hamburg, 
Germany. U.S. Pat. 1,119,313, Dee. 1, 1914. 
Date of appl., April 22, 1911. 

See Pr. Pat. 427,415 of 1911; this J., 1911, 1070. 

— T. P. B. 

Furnaces ; Electric . P. T. Snyder, Oak Park, 

lU., U.S.A. Eng. Pat. 25,171, Nov. 4, 1913. 

See Pr. Pat. 465,188 of 1913 ; this J., 1914, 491. 

— T. F. B. 

Removing lirmid from organic and inorganic sub- 
stances ; [Electro-osmotic] process for . B. 

Schwerin, Assignor to Blektro-Osmose Akt.-Ges. 
(Graf Schwenn Ges.), IVankfort, Germany. 
0.S. Pat. 1,121,409, Dec. 15, 1914. Date of 
appl., April 6, 1914. 

See Eng. Pats. 0993 and 6995 of 1914 ; this J., 
1914, 871.— T. P. B. 

Dehydration of organic and hwrganic substatwes 
[ty electro-osmosis]. Elektro-Osmosc Akt.-Ges. 
(Graf Schwerin Ges.). FY. Pat. 469,991, March 
23, 1914. Under Int. Conv., June 21 and 
July 21, 1913. 

See Eng. Pats. 6993 and 6995 of 1914 ; this J., 
1914, 871.— T. P. B. 

Producing o bleaching, disinfecting, deodorising, or 
preserving agent. Eng. Pat, 26,726. Sec VI. 

Separating the rare earths, together with thorium, 
cerium, and zirconium, by cl^lrolysis. U.S. Pat. 
1,115,513. See VII. 

Treatment of ores and solid salts by electrolysis. 

Pr. Pat. 469,516. See X. 

Composition particularly suitable for insulating 
electric conatKfors. Eng. P.at. 8138. See XIII. 


Xn.-FATS; 01I2S; WAXES. 

Saw linseed oilfrom North American seed ; Standard 

specifications for the purity of . Amer. Soc. 

Toting Materials. Year-book, 1914, 3.35—337. 
The oil sh^ have sp. gr. 0-936 — 0-932 at 16-6" C., 
or 0-931 — 0-927 at 25° O. ; acid value 6-00 (maxi- 


mum) ; saponification value 19.5 — 189 ; uosaponi. 
liable matter 1-50% (maximum); nn 2o° C., 
1-4805 — 1-4790 ; iodiue value (Hanus) 178. All 
tests should be made on the sample filtered through 
paper, at 60°— 80" P. (15-5° — 26-7° C.), imme- 
diately before weighing out ; methods given in 
Bull. No. 107 (revised 1008) of the U.S. Dept, of 
Agriculture, Bureau of Chemistry, should be used 
for determining the acid, saponification, and 
iodine values, and Bomer’s method for the un- 
saponifiable matter. — W. B. F. P. 

Linseed and petroleum oUs ; Iodine value of . 

■ W. H. Smith and J. B. Tuttle. J. Ind. Eng, 
Chem., 1914, 6, 994—998. 

A DETAILED account of the experiments the chief 
results of which have been published previously 
i (see this J., 1914, 700).— A. S. 

Grape-seed oil. G. Dell’ Acqua. Annali Chim. 

Appl., 1914, 2, 295— .SOI. 

A SPECIMEN of grape-seed oil of undoubted purity 
had the following characters : Sp. gr. 0-9226 at 
15" C. ; Valentatest(criticaltemperatureof solution 
in glacial acetic acid), 83° C. ; refractometer reading 
(Zeiss-WoUuy), 78-8 at 15° C., 62-9 at 40" C. ; un- 
’■ saponifiable matter, 0-326% ; iodine value (Hiibl), 

! 140-26 ; thermal number (mixture of equal parts 
j of sample and mineral oU in TortelU’s thermo- 
oleometer), 118" C. ; acetyl value, I'ij-Sl ; refracto- 
meter reading of acetylated oil, 76-7 at 10'5°C., 
65 at 40" C. Patty acids: sp. gr. 0-8988 at 25° C. ; 
m. pt., 25"— 28-5" C. ; soUdif. pt., 21"— 18° C. ; 
critical temperature of solution (5 c.e. of fatty 
acids, 10 c.c. of 70% alcohol), 75° C. -, refracto- 
meter reading, 62-2 at 20’5“ C., 50-8 at 42" C. ; 
iodine value (Hiibl), 141. The oil is very similar 
in properties to maize and soya bean oils, but the 
three oils may be distinguished by means ol 
uranium nitrate (Settimi, Ann. del Igib. chim. 
cenb-. delle Qabelle. Roma, 1912, 6, 461): 6 c.c. 
of the oU are shaken witli 2 c.r. of chloroform and 
3 c.c. of a 2 % aqueous solution of uranium nitrate : 
maize oil gives .a white em:ilsion ; soya bean and 

f rape-seed oils give an intense lemon-yellow colour. 

f 10 c.c. of the oil be heated on the water-bath 
with 3 c.e. of an ethereal solution of uranium 
nitrate, soya bean oil gives a yellow colour changing 
to olive green and red ; grape-seed oil remains 
yellow for a longer time ami then becomes orange- 
yellow. When heated for 10 mins, at 60" C. with 
nitric acid (Hauchecorne’s reaction), soya bean nil 
gives a brownish -orange colour changing to chocolate 
brown, whilst grape seed oil gives a brownish te 
reddish orange colour. — A. S. 

^ Fats ; Hardening [hydrogenation] of . P. Ber- 

gius. 7i. angew. Cbem., 1914, 27, 622 — 525. 
De Hemptinne has effected a partial conversion ol 
I oleic into stearic acid in an atmosphere ol hydrogen 
in the absence of catalysis by passuig the oil over 
' plates charged at a high potential and between 
wUch there was a sparking dischaige. (see this J-. 
: 1905, 448). This process is more suitable for the 
; polvmerisation of mineral oils. Experiments by 
i Kalnin In the author’s laboratory have shown that 
; hydrogenation is effected by heating oleic acid 
! with alkali lye at 300° C. in hydrogen under » 
pressure of about 30 atmos. The process 
j independent of (he purity ol the oil or the nydrogem 
I The defective lathering properties of soaps fro® 
1 hydrogenated fats are now improved by 
addition of liquid fats before saponification, wbira 
the proportion ol nickel (which produces sped® 
in the soap) is bein^ continually teduced. Simm' 
taneous Aydrogenation and sa^nifleation, in the 
absence of catalytic agents, as described abof*- 
will probably prove a much cheaper process tba® 
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that in use, even after the expiry of the patent for 
thp nickel proces.*? of hydrogenation in 1917. 

— C. A.M. 

7'\iUy acids ; Calcium and magnesium compounds ; 

of higher . W. Haupt. Z. angew. Oheni., I 

1914, 27, 535—530. | 

I'hu magnesium salts of the higher fatty acids j 
(palmitic, stearic, and oleic) are considerably : 
more soluble in 0‘025^“0*1% solutions of sodium 1 
and potassium chlorides than in pui^e water. 
Hence the view that the introduction into rivers | 
of magnesium chloride from potassium chloride 
works causes a very large waste of soap in towns 
where such water is used, is unjustified. P^ure..s 
are given showing also that, per 100 grms. of metal, 
ralcium chloride causes the precipitation of a i 
much larger quantity of insoluble sr»ap than ihies - 
magnesium chloride. — F. C\ T. 

UafM determinant of water in crude petroleum, | 
ml fuel and similar subslauces. Shrewsbuiw. I 
See IlA. : 

ReiMfication of hone-hlack. Nagel. See XVII ' 


Oa-refiner. U.8. Pat. 1,119,463. See Ha. 

Regeneration of impure benzine. Fr. Pat. 469.400. 
See Ha. 


.Patbntss. j 

Cottonseed ; Process for sterilising and preserving ; 

. R. Barrow, Assignor to Barrow 

Cottonseed Preserver Co., Memphis, Term. 
XJ.S. Pat. 1,119,672, Dec. 1, 1914. Date of 
appl., Nov. 18, 1913. 

CoiTONSEED is mixed with about 6% of finely 
divided sodium chloride and the mixture dried. 

— C. A. M. 

Catalytic reactions ; Process for calling out . ' 

[Hydrogenation of oils.} 0. 0. ffiigemann and 
C. Baskerville. Fr. Pat. 469,172, Feb. 5, 1914. 
Under Int. Cony., Feb. 8. 1913. 

See U.S. Pat. 1,083,980 of 1914 ; this J., 1914, 
207. The catalyst may be in the form of very 
thin^ sheets of metal, the surface of which is 
partially _ oxidised. After the reaction, the 
catalyst is regenerated by treatment with air 
or other oxidising gas at a high temperature 
followed by treatment with hydrogen. — ^T. F. B. 

Lubricant ; Blectrically-condvgiing . G- 

Poramerhanz, Belvedere, Au.stria, Assignor to 
Standard Chemical Co., Bayonne, N.J. U.S. 
Pat. 1,118,148, Nov. 24, 1914. Date of appl., 
Nov. 21, 1913. 

A METAiJLic salt of a fatty or other organic acid 
^^fflslfled with a water-soluble oil and a solid 
tmekening agent, with or without the addition 
or water, to obtain a lubricant of high electrical 
conductivity. — C. A. M. 

Oils ; Process and apparatus for extracting by 

Wesmre. H. Zander. Fr. Pat. 469,273, March 
t>, 1914. Under Int. Conv., March 8, 1913. 
iEE Eng. Pat. 5706 of 1914 ; this J., 1914, 798. 

— T. F. B. 

' aUy s^stances ; Process for treating . W. T. 

PnttleweU. U.S. Pat. 1,121,698, Dec. 
15; 1914. Date of appl., March 29, 1913. 

See Eng. Pat. 8397 of 1912 ; this J., 1913, 543. 

— T. F. B. 

greases and oils ; Process for tnanu- 

•. B. .Zschokke, Zurich, Switeer- 

it, n 28,283, Dec. 8, 1913. Under 

inu Conv., Dec. 7, 1912. 

•ee Ger. Pat. 276,122 of 1912 ‘ this J., 1914, 876. 

— T, P, B. 


XIIL— PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Pigments ; Testing for permanence of colour. 

W. de W. Abney. J. Roy. Soc. Arts, 1914, 63, 

PiOMENTO f^e very lapidly (in from 10 rains, 
to about 4 hrs.) when exposed to moist ozonised 
oxygen, but not in dry ozonised oxygen. The 
relative stability of pigments tested in this way 
1.S similar to their stability in li^t under 
atmospheric conditions. The stability of pigments, 
wall papers, dyed fabrics, etc., may therefore 
be rapidly tested by exposure in tubes to a current 
of moist ozonised oxygen, but oil paints have not 
gven satisfactoiw results up to the present. 
Hydrogen peroxide was found to have no effect, 
lasts of stable and fugitive pigments are given. 
(See also this J., 1908, 1121 ; 1910, 705.)— R. G. P. 

Iodine value of linseed and petroleum oils. Smith 
and Tuttle. See XII. 

Collodion enamels for leather. Callan. See XV. 
Patents. 

Metallic paint ; Manufacture of . The 

British Patent Surbrite Co., and E. G. Meadway, 
London. Eng. Pat. 24,125, Oct. 24, 1913. 

A WAT^PBOOP elastic paint is obtained by mixing 
an india-rubber solution with a metallic powder 
which has been rendered impervious to the rubber 
solution by being treated with a suitable substance 
such as a solution of shellac and gum mastic in 
methylated spirits and naphtha. — C. A. M. 

Lead ; Process of oxidising . C. D. Holley, 

Assignor to Acme White Lead and Color Works, 
Detroit, Mich. U.S. Pat. 1,116,702, Nov. 10, 
1914. Date of appl., Feb. 11, 1911. 

Finely divided lead is exposed to the simul- 
taneous action of alkali nitrate solution {e.g., 
chromate waste liquor containing sodium nitrate) 
and air, and the resulting mass of “ oxidised lead ” 
and alkali nitrate is separated into its components. 

— F. SODN. 

Basic carbonates of lead [white lead]; Process of 

maJeing . E. Euston, Assignor to Euston 

Lead Co., St. Louis, Mo. U.S. Pat. 1,117,358, 
Nov. 17, 1914. Date of appl., Nov. 2, 1911. 

Basic lead acetate solution is ireated with carbon 
dioxide so as partially to precipitate the “ basic 

E ortion,” and, the greater part of the mothei- liquor 
aving been removed, an acid lead acetate soliraoh 
is added, and the mixture is treated with carboil 
dioxide until the proper density is acquired 
by the precipitate, which is then separated and 
finished. (S^ also this .T., 1914, 363, 603.) 

— F. SODN. 

Paint mixture. Z. Bessette, Montreal, Canada. 
U.S. Pat. 1,116,977, Nov. 10, 1914. Date of 
appl., July W, 1912. 

A MIXTORF of oil ^d pigment tormiug a paint, to 
which is kdd^ an ahnbsi ^ual volume of lime- 
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water or an equal quantity of a mixtitte of benzme 
(2%), lim e-water (97%), and colouring matter 
(1%).— P. Soon. 

Zinc oxide; Separation of lead 

Tenenbaum. Ger. Pat. 276,776. Dec. 2S, 1912. 

IMPUBE zinc oxide is freed from lead by treatment , 
with 10 % caustic alkali lye, and the solution thus | 
produced U evaporated to a syrup, whereupon the ■ 
greater part of tlie lead separates ; on addition of : 
water a solution of caustic alkali is obtained, ; 
together with a solid residue of oxygen compounds | 
of lead. — T. P. B. i 

Composition of matter [artificial anAer] and process 
of 'producing fAe same. L. V. Redman, Lawience, 
Xans. Assignor to Amberoid Chemical Products 
Go., Chicago, lU. U.S. Pat. 1,107,703, Aug. 18, 
1914. Date of appl., Peb. 17, 1911. 

A MIXTURE of phenol or a homologue, hexamethyl- 
enetetramine (preferalily 1 mol. to more than 5 
mols. of phenol), an “ initial product solvent 
(which acts also as a controlling agent), such as 
denatured alcohol, acetone, or amyl acetate, and a 
small proportion of glycerin or the like, to give pha- 
bUity to file product, is heateil for a predetermined 
period at a comparatively low teraperatme, and pe 
initial product,” thus obtained, is then heated , 
more strongly under pressure. For example, 90 grms. i 
of phenoUs mixed with 3 grms. of glywrin, and 
23 grins, of hexamethylenetetramine, 80 gr^. 
of dcohol is added, and the mixture is h^ted 
at about 80” 0. for 5 hours, after which it 
mav be further heated at 130”-— 190” 0., under 
80—120 lb. per sq. in. pressure. Ammonia is 
evolved during the whole heating process. The 
anal product, which is infusible, insoluble, and very 
inert, may be used as an artidcial amber, insulatii^ 
material, etc. The initial product may be nsed, 
without farther treatment, as a varnish or 
adhesive. Dyestuffs may be added after the first 
heating. — ^P. SoDX. 

Plastic condensation product. L. H. Friedburg, 
Assignor to General Electric Co., New York. 
U.S. Pat. 1,119,.592, Dec. 1, 1914. Date of 
appl.. Sept. 12, 1912. 

A EMixiBlJE insoluble, resinous, saponifiable product 
is obtained by heating a mixture of a polyhydric 
alcohol (glycerin), phthalic anhydride, and butync 
acid until combination takes place, and distilling 
off the uncombined ingredients. — C. A. M. 

Bosin ; Treating . F- E. Mariner, Assignor to 

The Pensacola Tar and Turpentine Co., Gull 
Point, Fla. U.S. Pat. 1,117,584, Nov. 17, 1914. 
Date of appl., April 1, 1914. 

Rosin, from which the turpentine has been 
separated, is distilled under reduced pr^ure 
(preferably of 22 inches, and at 290 — 310 C.) 
until substantially all has passed over. A ‘ ‘ grease- 
set ” rich in abietic acid is obtained. — P. SoDN. 


. A. 
March 20, 


Pairtt ; Process for preparing a melallic 
PTnkler and Co. Fr. Pat. 469,872, 

1614. 

'See Eng. Pat. 8126 of 1914 ; this j., 1914, 1215 

— ^T. P. B, 

CondensatUm products from phenol and formaldehyde 

of other substances ; Process for making . K. 

Taraesoff. Pr. Pat. 469,832, March 14, 1914. 

Siiti Enf. Pati 888 of 1914) thU J.^J^14, 657. 


XIV — MDIA-BUBBER ; GU1TA-PEB?BA. 

Rubber used in nursing nipples and toys ; Chemical 

composition of . E. B. Phelps ^d A. P. 

Stevenson. U.S. Hygienic Lab., BuH. No. 911, 
Aug., 1914, 55—62. 

Qdautative analyses were made of several 
varieties of nipples of black and red rubber, 
teething rings of red rubber, and toys of white 
rubber. The articles were decomposed by means of 
filming nitric acid and ammonium persulphate. 
All the specimens contained iron ana alumimimi 
in considerable quantities, showing that clay had 
been used as a filling material. In the red rubbers 
ZnO and MgO were also present, and in the black 
rubbers ZnO and BaO. Antimony was found m 
several of the black and red rubbers. The white 
rubbers contained clay and^ ZnO. The samples 
containing antimony were digested in 0-5% ^lu- 
tlons of lactic and hydrocliloric acids for 5 days 
at 37° C. The amojint of antimony dissolved froiii 
6 grms. of the material varied from nil to 0 ti 
ragrm. Two of the red rubbers, which yielded 
most antimony to the acid solutions, were gently 
rubbed up in a mortar with fresh saliva acidified 
with lactic acid for H hrs. : 0-2 and 0-6 mgrm. Sh 
respectively were dissolved. The use of rubber 
contaiziing antimony in articles for infants is 
thus undesirable. — J. H. J. * 

* 

Ruidier coagulant ; Coconut water as a . 

Chem. Trade J., Jan. 2, 1915. 

The U.S. Consul at Colombo reports the successful 
use of coconut water as a rubber coagulant. 
Millions of gallons of coconut water now run- 
to waste on estates in copra drying and desiccation 
mills. The “ water ” is allowed to ferment 
for four or five days, after which it can be used 
immediately for coagulating latex. One to two 
ounces of the fermented liquid will coagulate 
one pint of pure latex. It is said to produce a 
better rubber than that procured by using crude 
i acetic acid, especially as regards colour. 


Patents. 

[KuAfter] latex ; Apparatus for treating . H. .A 

Wickham, Ixmdqn. Eng. Pat, 2627, Jan. 31, 
i 1914. 

Appakatus for curing rubber by exposing succes- 
sive films of latex to a tieatii^ agent such as 
smoke (especially thaf. described in Eng. Pat. 7371 
of 1907 I this J., 18107, 1021) is furnished with a 
casing which more or less completely encloses the 
rotatmg member and which may be surrounded 
by a heating jacket. The casing is divided by a 
j partition into two compartments, one of which 
I communicates with a smoke furnace, whilst the 
j other is largely isolated from the smoke and 
i provided with an opening permitting^cess to the 
I rotating member from without. The discharge 
I end oftiie conduit, by which latex is conveyed from 
' a reservoir to the rotating member, is given a re- 
ciprocating movement, so as to distribute tiie latex 
uniformly. The rotating cylinder U preferaby 
vertical, but a modified form with flan^ plat" 
rotating in a horizontal plane is also described. 

— P. SODN. 


Caoutchouc substitute ; Process of ■making 
O. Rohm, Darmstadt, Germany. U.S. IW' 
1,121,134, Dec. 16, 1914. Date of appl., Jan. tN 
1913. . 

See Eng.' PAt. 613 of 1913 j this X; 1913, 643. 

' — T; Fi B‘ 
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fivbber-covered. [meUil] article and method oj making 
ike same. L. Daft, Rutherford, N.J., Assignor 
to Electro-Chemical Rubber and Manufacturing 
Co. U.S. Pat. 1,120,794, Dec. 15, 1914. Date 
of appl., June 3, 1910. 

SrcK Eng. Pat. 2300 of 1912 ; this J., 1912, 595. 

—T. F. B. 


XV.— LEATHER ; BONE; HORN; GLUE. 

\Ckestmti oak and lokite] oak. Detection of in 

tannin esfiracle and leathers. J. S. Rogers. .T. 
Anier. leather Chemists* Assoc., 1914, 9, 525 — 
537. 

Aqueous extracts of chestnut oak when treated 
with a. slight excess of ammonia show a decided 
V>lue fluorescence ; the reaction may be used as 
a lest for the presence of chestnut oak or white 
oak in other extracts, 10% of these oaks in a ! 
solution of any other tannin being easily detected. 

— P. C. T. 

Moellon analysis ; Report of Committee on . 

T. A. Faust. ‘ J. Amer. Leather (Siemists* Assoc., 
1914, ,9. 548—562. 

Fou moisture determination the method of direct 
heating wide platinum dish is quite accurate' i 
and distinctly better than the sand method. 
There was great diversity of opinion as to the 
determination of unsaponiflable matter ; the 
foUowlr^ method is suggested for further dis- 
cussion : 5 grms. of sample and 2*5 grms. of 
potassium hydroxide are dissolved in a little 
svater, mixed \vith 25 c.c. of alcohol and heated 
under a reflux condenser for 1 hour. The soap 
is dissolved in 5ft c.c. of hot water, the solution 
cooled, extracted three times with petroleum 
ether, and the extract washed three times with 
water. Two members of the Committee preferred 
to use ether instead of petroleum ether. The 
majority of the Committee preferred the method of 
Eachus (J. Amer. Leather Chemists* Assoc., 1913, 

8, 240) for the determination of oxidised fatty 
acids. One member preferred Lewkowitsch’s 
method as easier of mampulation. The following 
method was^ suggested for the determination of 
free fatty acids and was found fairly satisfactory ; 

moellon are dissolved in a mixtui*e of 
-0 c.c. of alcohol and 20 c.c. of ether which has 
been made neutral to phenolphthalein, and the 
free acids titmted with aqueous N /lO sodium 
jiydroxide usii^ phenolpht&lein as indicator. 

in the examination of hard greases, e.g, hard 
paraffin wax, and scale wax, the English and 
• aybolt methods proved equally reliable for the 
ueternunation of melting point. For the ^tima- 
of free oil, the press method (Ijewkowitsch, 
voi. Ill,, 215) proved the best. For other hard 
greases, the present method of carrying out the 
cim • 1 i' Amer. Leather Chemiste’ Assoc, 
uincial Methods) is regarded as satisfactory, as 
s the pr^nt method of determinating the acid 
ame, with the substitution of iV/10 aqueous 
codnim hydroxide for alcoholic potash. A method 
aetermmmg unsaponiflable matter similar to 
mat used for moellon, is regarded as best.— F. C. T. 


and mtithylated spirit ; softening agents such as 
castor or linseed oils ; colouring matters. Enamels 
prepared with low-boiling solvents only will not 
give .a coherent film on evaporation except in a 
atmosphere, as the rapid evaporation 
of the solvent cools the enamel, moisture is con- 
densed from the air, and the nitrocellulose is 
precipi^ted as a white powder. The addition 
of a h^h-boiling solvent reduces the rate of 
; evaporation, thus preventing surface cooling, 

I and mves a brilhant film. With a nitrocellulose 
I soluble in a mixture of camphor, alcohol, and 
! benzene (90%), these solvents can be used ah 
cheap diluting agents. The addition of castor or 
linseed oil makes the enamel more flexible but 
also softer and less durable, hence most of the oil 
should be in the lower coats. The colouring 
matters are usually pigments, but occasionallv 
spirit-soluble dyes are employed. — T. C, 

Tannery waste; Disposal of——. A. Roth. J. 
Amer. Leather Chemists’ Assoc., 1914, 9. 

512—522. 

The waste is first submitted to a sedimentation 
process, usually in a continuous flow tank, large 
enough to allow ample time for sedimentation, 
even with a maximum supply of liquor three or 
four times the average. The waste should enter 
the tank well below tlie surface and along the 
entire width, and should be drawn off over a 
weir and not though a single outlet pipe. Ample 
sludge storage should be provided, and deep 
tanks are preferable. Sedimentation may be 
made more efficient by the use of chemical pre- 
cipitants such as lime or aluminium sulphate, or 
by lUilising lime waste for the precipitation of 
t^nins ; the sludge after chemical treatment of 
the waste is sometimes very thin. The sludge 
is dried sufficiently by spreading it on well under- 
(gained sand. For further treatment of the 
liquor some form of filtration is nearly always 
nec<».ss*iry, as sewage farming method^ require 
too much land. Contact filters are inefficient and 
splinkling filters costly. Intermittent sand fil- 
tration has proved satisfactory, when sufficient 
time is periodically allowed for the aeration of 
the bed. — F. C, T. 

Tannery icasies ; Sewage disposal and use of . 

C. i\ vSmoot. J. Amer. Leather Chemists’ 
Assoc., 1914, 9, 523—525. 

Hajk. is washed and dried and in this form may 
be sold. Fleshings will yield 30% of grease ; when 
they are limed for dispatch to glue factories 
about 8% will be found unsuitable, but may be 
treated for the itMovery of grease. Oiui half of 
the lime used in a tannery is taken up by the 
hide, 25% of the remainder goes into the sewage, 
and the remaining spent lime is useful in agri- 
culture. Spent tanning materials are used as 
fuel, and the ash contains about 3% of potash. 
The sediment from waste liquors, spent lime, and 
ash from the tanning materials, form a useful 
fertiliser when used together. — F. C. T. 

Preparation and dyeing of skins. Kon^. See VI. 

Patents. 


Collodwn enamels for Uaiher. T. Callan. Leather 
World, 1014, 6 , 523—524. 
enamels for leather usually contain 
mtroceUnlbsb; sblVefats, b. pt. 65” to 80” C., such 
=n of hcetate hnd camphor dissolved 

n ai^hol ; Mlyents, b. ptl 110° to 160° C., such 


ILS any 1 1 k/. a/u. W ^VV V.'** .9UV.U 

h&Phf? ■ ^etate and amyl formate; dOuting 
“v w such as petroteuiu hydrocarbons, bensine, 


SHna ; Process for treating . La Peausserie 

Fran(;aise. Fust Addition, dated Feb. 12, 
1014, to Fr. Pat. 442,062, March, 1912 (this 
J., 1912, 890). 

After coating the skins with an adhesive solution 
as described in the chief patent, coloured fleshes, 
linehi silk, or metallic powders are applied. 

- — F. 0. Ti 
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Skins ; Process for puering . L. Krall. Pr. 1 

Pat. 469,758, March 18, 1914. , | 

As a substitute for dog-puer, a mixture is used 
i'ontaiaiiig lipolytic and proteolytic enzymes, 
substances capable of emulsif^ng the fats of the i 
skin, and amino-acids. — P. C. T. I 

Tan.nin <7 materiala ; Process for producing . i 

Badische AnUin und Soda Pabrik. Ft. Pat. 
409,359, March 0, 1914. Under Int. Conv., 
June 26, 1913. 

Ahomatic hydroxy-compounds or their derivatives 
or salts of these compounds are treated under 
pressure above 106® C., with sulphites and 
formaldehyde, or with substances capable of 
generating these, — F. C. T. 

LfioUier-fibre board ; Process for the prodticlion 

f,f , A. Olapp, Braintree, Mass., 

j^aignor to Hide-Itc Leather Co., Boston, Mass. 
U.vS. Pat. 1,119,345, Dec. 1, 1914. Date of 
appl„ Dec. 26, 1911. 

Tannkd leather waste is softened by treatment 
with chemicals that will produce chromic acid 
(e.^., potassium bichromate and hydrochloric 
acid), and then beaten out in presence of a reducing 
agent {e.g., sodium thiosulphate and hydrochloric 
acid) to reduce tlie chromic acid to chromic oxide. 

— C. A. M. 


combmed with the phosphoric acid, and the 
orgamc acids and water have been expelled. 

— J. H. L. 

TretUmenl oj seaweed for obUtining iodine and 
ehemiaal by-products or fertilisers. Pr. Pni 
469,824. See VII. 


LeaUwr waste ; Process for utilising in the ' 

manufacture of “ reconstructed ” leather. P. .M. ' 
Loup. Fr. Pat. 469,779, May 28, 1913. , 

The material ia dLaintegrated by successive ; 
baths o( warm sodium bicarbonate solution, ' 
acetic acid, and ammonia, followed by mechanical ; 
treatment. The product is compressed by 
hydraulic pressure, and may be used as a substitute ; 
for American fibre, wood for paving blocks, cte. : 
The fibrous structure of the original leather is I 
retained.— F. C. T. i 


Leather ; Waterproofing of chrome-tanned . 

B. W. Terry, Hawtliorn, Victoria. Il.S. I'at. 
1,121,418, Dec. l.'j, 1914. Date of appl., Jnlv 17, 
1912. 

See Fug. Pat. 10,060 of 1012 ; this .1., 1918, lOO- I 


XVL-SOm ; FERTIUSERS. 

Phosphoric acid in soils ; Strength of nitric add. 
period of extraction, arid ignition as affecting the 

gravimetric determination of . O. L. Brauer. 

J. Ind. Eng. Chem., 1914, 6, 1004—1005. 

For the determination of the soluble phosphoric 
acid by extraction with nitric aci^ the best results 
were obtained by digesting with 2N acid for 
2 hours on the stei^m bath. The content of 
phosphoric acid .soluble in nitric acid was 
diminished by igniting the soils. — A. S. 


Patents. 

Virutsse ; Utilisation of as a fertiliser. 

Melasseschlempe G. m. b. H. First Addition, 
dated Feb. 23, 1914, to Pr. Pat. 459,872, June 5, 
1913 (this J., 1913, 1165). Under Int; Conv. 
May 30, 1913. 

A NON-HYGBOSCOPIC fertiliser is prepared by 
heating vinasse with superphosphate, e.g., at 
106° — 108° C., until the ftee bdaes present have 


XVn.-SUGARS; STARCHES; GUMS. 

Cane sugar factories ; Advantages of the electrifica- 
tion of . G. Lobo. Intern. Sugar J., 1911, 

16 , 564—566. 

No cane sugar factory having a complete electrir 
power plant has yet been erected, hut in ilu' 
Amistad Central factory, Cuba, steam power has 
been gradually replaced by electric power, and 
the advantages derived from the electrification 
of the grinding mills'(each one driven independently 
by its own motor) are given as follows : The speed 
of each set of rolls may be varied in accordance 
with the percentage of fibre in the cane and the 
quantity of maceration water. Any one of the 
units may be stopped in the event of blockage 
nrithout affecting the operation of the others. 
Neither the inertia of the moving parts (no heavv 
flywheel being necessary) nor the power of the 
motor is enough to cause breakage should a sudden 
i^istance encountered. The rnotfUa require 
little attention, and there is a considerable savinj! 
of labour ; the cane is handled more qnicklv ; 
the coi^mption of oil is decreased ; the exhaust 
steam is free from oil, which is of importance in 
keeping the multiple-effect calandrias clean j and 
there is easier control of the plant and more com- 
plete centralisation of responsibility. Other parts 
of the factory than the milling plant have also been 
electrified, and the advantages that have ensued 
are: — -The wages of engineers, attendants, and 
cleaners are more than 50 % less and the total cost 
of manufMture about 15% less than with the 
steam drive. During the inter-campaign, the 
expense of the dismantling and preservation of 
the instaUatiou has been about half of wWt it 
was previously, the plant being furnished with a 
damp-proof insulation, which keeps it in good 
condition. On account of the longer life, the 
reduced cost of repairs, and the lower initial cost, 
deprecation and interest amount to about 15 — 20 % 
less thau those of a steam-driven factory of the 
same capacity. The total saving compared with a 
steam-driven facto^ of the most modem type is 
estimated as 20 — 2y%. — J. P. 0. 

Sugar solutions ; Study of the effidency of various 

methods for the filtration of . A. B. Roberta. 

J. Ind. Eng. Chem., 1914, 6, 986 — 989. 
Laboratory tests were made with cloth of varying 
degrees of fineness of texture, alundum, various 
kinds of filter pap^, dO-mesh sand, asbestos, 
fullers* earth, inrusori^ earth, and sawdust. Ia 
all cases it_ was found necessary to defecate the 
sugar solution. Increasing the hydrostatic pres- 
sure proved a better means of accelerating flltratioa 
than the use of suction, increasing the filtering 
surface, or inverting the filter to keep it free from 
a deposit of solid matter. Rapid and cl6ar filtration 
was most readily^ obtained with sAwdust, and the 
use of this material or some form Of wobd waste is 
recommended for laboratory woi-k and also in 
refineries, where its chief disadvii,ntage wiiuld he 
tire cost of evaporati^ the increase volume oi 
sweet water produced in washing the sawdust; 
whilst its advantages are that it w cheap, casUf 
washed, iieeds no filter-prerees, and yields clear 
bright liquors itt a minfinUm of time; — A: S; 
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Patents. 

fjwai- ; Treatment »r premrdtwn of and aptag- 
aius for use therein- B. Shaw, G. S. and G. R. 

London. Eng. Pat. 27,185, Nov. 25, 1913. 

To nrepare fine powdery sugar (so-called “ aerated ” 
,r ‘‘ amorphou#" sugar) such as U referred to in 
?iiE Pats.*^28,297 of 1903 and 4112 of 1904 (this J., 
905 144, 245), the treated syrup is delivered on 
o a plate or surface the temperature of which can 
)e controlled, and the layer of sugar so formed is 
emoved and delivered into and through a chamber 
ir trough wherein the heat is controlled so that 
M svrupy mass crystallises uniformly. From this 
hamber the sugar, air, and vapour are withdrawn 
,v a fan at h^ speed, so that the sugar is sub- 
ected to an air blast of large volume which cools, 
Irie.^, and delivers it for further treatment. Sugar 
l\ist remaining suspended in the air is recovered 
ly moistening with a steam jet and water spray. 


'jOKUsl beans ; Process for obtaining in the form 

of a pare and dry powder from lehich gam can be 
made. A. Pinel, Houlme, Prance. Eng. Pat. 
13,508, .Tune 3, 1914. Under lut. Conv., 

June 26, 1913. 

xicbST beans, previously decorticated, are crushed 
Q the moist state, and the moist powder is dried 
ind again crushed. — J. P. B. 

* 

idhesive ^stance from seaiceed ; Process for itro- 
ducbxo a light coloured — — . Norsk Tangsyndi- 
kat Fp. Pat. 469,191, Feb. 27, 1914. TJnder 
Int. Conv., March 1, 1913. 

U.8. Pat. 1,099,382 of 1014 : this J., 1914, 840: 

— T. P. B. 


^rocfss for the iitilisation of marine algae. Ti^V. Pat. 
409,190. See VII. 


XVUf.— FERHENTATION INDUSTRIES. 

Parley ; Proteins of in the grain itself and 

during the bretcing processes. H, .Schierning. 
Comptes rend. Trav. Lab. Carlsberg, 1914, 41, 
45—105. ^ 

The results of the author’s previous work on this 
subject (see this J., 1906, 1109 ; 1910, 583 ; 1913. 
)85) are summarised and full details are given of 
^he method of precipitation by solutions of metallic 
salts employed in determinir^ different classes 
jf proteins and their products of hydrolysis, 
rhe principle of this method is as follows : — 
Under the <X)nditions described albumin 1 (leucosin) 
s salted out by stannous chloride ; albumin 1., 
ilbumin II. (eaestln), and denuclein by mercuric 
chloride ; albumins I. and II., denuclein, and pro* 
^oses (albumoses) by ferric acetate ; albumins I. 
ind II,, denuclein, proteoses, and peptone (real 
peptone) by uranium acetate ; albumins I. and II. 
^ud proteoses by magnesium sulphate. BVom 
the values thus obtained and the quantities of 
lutjx^en, insoluble, soluble, and present as am- 
monia, the amounts of the vanous classes of 
nitrogenous compounds present In a liquid cam 
be calculated. The pro&ble cdurse of protein 
degradation (and conversely of protein condensa- 
tion) 4 represented by . the following st^es, 
t^ken in order: — Insoluble protein, albumin II, 
albumin I., peptic products (dennclein, proteose, 
peptone) and tryptic prc^ucts (amides, amines, 
tod ammonia).-^ H. Ll 


Barleys ; Arnnumiacal nitrogen in • H* 

Leberle and H. Liiers. Z. ges. Brauw., 1914, 

87, 321—324. 

By distillation with calcined magnesia at atmos- 
pheric pressure ammonium salts are completely 
decomposed, acid-amides (asparagin) only slightly, 
and amino-acids (glycine) not at all. The quanti- 
ties of ammoniacal nitrogen determined by this 
method and calculated as protein, in 40 samples of 
barley from various localities, ranged from 0*24 
to 0-42%, and lower values were obtained by 
distillation with magnesia in vacno. No general 
relation was observed between the amount of 
ammoniacal nitrogen and the place of growth of a 
bai'ley. the fertilisers employed, or the manner of 
storage of the grain. Determinations of the 
i piotein in barley by Barnsbein’s method gave 
values only 019 — 0-38% lower than those cal- 
culated from the total nitrogen-content of the 
grain (factor 6 25), so that the nitrogenous matters 
of barley consist almost exclusively of proteins of 
h^fh molecular weight. — J. H. L. 

Hops ; Investigations on . IV. Determination 

of resins in hops. J. Schmidt, O. Winge and 
J. P. H. Jensen. Comptes rend. Trav. I^ab. 
Carlsberg, 1914, 11, 116—147. 

Various methods for determining the bitter sub- 
stances of hops (Briant and Meacham, this J., 1897. 
702 ; Tartar and Bradley, this J., 1912, 403) have 
been based on the separation of the soft «- and 
resins from the hard y-resin, in the belief that the 
latter is not bitter and is therefore of no value in 
brewing. The v-resin, however, assists in clarifying 
the wort by precipitation of albumins, and it also 
possesses a bitter flavour readily recogn^ble in 
solutions, e.g., in dilute alcohol. Water in which 
t (he solid 7-resin has been boiled for some hours is 
I distinctly bitter, and however often the operation 
inav be repeated with fresh water the residue 
! retains its bitter flavour when dissolved in dilute 
! alcohol. The relative bitterness conferred on wort 
I by boiling with the separate resins for the perio<l 
; usually employed in brewing, is approximately 
! 10 : 7 : 4 for the n-, /j* and 7-resins respectively 
I and all three promote clarification of the wort. 
The average proportions in wliich the three resins 
are present in hops are approximately 6 %, 8 and 

2%, and the quantities of each corresponding to 
1 c.c. of ^/1 potassium hydi’oxide on titration are 
. 0-32, 0-40 and O D grm. respectively. From these 
■^ta it is calculated that, as regards bitterness and 
^Ptre towards alkali, the total resins in hops behave 
jis if they consisted wholly of (3-resin, and therefore 
in the following method the assumption that 1 c.c. 
of N/\ potassium hydroxide corresponds to 0-40 
grm. of total resins (cp. Lintner, this J., 1899, 178) 
permits an approximately accurate determination 
of the “ bittiness value ” of hops. The method 
is as follows : — 30 grms. of hops are disinteg- 
rated in a meat mincing machine. The first .5 
grms. are discarded and the remainder, amoimting 
to about 15 grms. (some remaining in the machine), 
is mixed, and 5 grms. weighed out into a tared 
flask and dried in a vacuum at 35° C. for 24 hours 
to determine the moisture. The material is next 
treated with 150 c.c. of ether tree from water and 
alcohol, shaken frequently during 1 honi*^ rind 
’ Altered. The residue is washed thoroughly uutn 
about 100 c.c. of ether, usi^ a wash-bottle with 
a fine Jet, and the extract is titrated with N/^ 
potassium hydroxide solution in 93% alcoboli m 
presence of 6—8 drops of a 1 %.spliition of phenol- 
phthalein in 93 % moohol, until a red ^ colour is 
produced which further additiop of alkali does not 
mtensify. One c.c. of iV/1 pot^ium hydrox^e 
corresponds to 0’40 grm. of resins. If the hoTO 
and the ether are not fr^ from water h^h resulhs 
are obtwned owing to solution of hop tanbic ricidri 
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The presence of 4-5 % of moisture in the hops may 
increase the apparent content of resins by m<»e 
than 1 %. To recover the ether it is transferred 
after titration to a large bottle hall fUled with 
saturated brine, and passed through 5 such bottles 
in the course of 5 days, each being shaken twice 
daily. It is next distilled from a bath at 40° C., 
then dried lor some days with calcium chloride, 
and fpr at least 10 days with sodium, and finally 
distilled from a bath at 35° C. The materials 
used by the authors for 1000 analyses were: 74 
litres of ether, 35 litres of alcohol, 600 grms. of 
sodium, and 12 kilos, of commercial calcium 
chloride. A bibliography of the subject is appended 
to the paper. — J. H. I,. 

Mop boiling ; Transformations during . G. 

Jakob. Spezialmonatscbr. ges. Bran- und Malz- 
Betriebeskontrolle, 1913, 1, 3, 21, 27. Z. ges. 
Brauw., 1914, 37, 21. 

A LOSS of bitter substances occurs during the 
ageing of hops or their storage in a warm place : 
drying at higher temperatures results in a still 
greater loss and also a darkening of colour. If 
hops are boiled with a protein solution, the latter 
becomes after a time less bitter and more deeply 
coloured the longer boiling is continued. The 
oxidation of certain constituente of the hops is also 
influenced by the protein. The intensity of the 
oxidation processes is much increased by pre- 
digestion of the hops in the protein solution at 
76° C., and is also influenced by the concentration 
of the solution and the final temperature. The 
loss of bitter substances during the boiling of worts 
with hops may be diminished by coagulating the 
proteins, as far as possible before the hops are 
added, but Wiegmann found that a similar result 
is attained by intense agitation of the boiling wort. 
The author distinguishes between readUy soluble 
“ primary ” bitter substances which are readily 
decomposed, and the less soluble “ secondary ” 
bitter substances of harsher flavour which are 
more stable. The satisfactory' flavour of a beer 
depends on the presence of both kinds in certain 
relative amounts, and no system of hop extraction 
should be adopted which allows the proper balance 
to be disturbed by excessive decomposition of the 
leas stable but more aromatic bitter substances. 

— J. H. L. 

Mop boiling ; Jakob’s views concerning trans- 
formations during . D. Wiegmann. All- 

gem. Brauer- und Hopfenzeit., 1913, 53, 2917. 
Z. ges. Brauw., 1914, 37,' 22. 

The darkening of protein solutions on boiling 
with hops, observed by Jakob (see preceding 
abstract), is due not to bitter principles but to hop 
tannii^s. A deeper colour is produced by hops 
free from bitter substances than by normal 
hops. Jakob’s solutions of “ primary ” bitter 
substances are only solutions of tannins containing 
small quantities of bitter principles. Non- 
coagulable proteins are entirely or almost in- 
different towards the bitter substances during 
the boiling of worts. The process suggested by 
Jakob, of agitating the hops with water at 70° — 

. 80° C. in a Halut extractor lor half an hour and 
then adding the lupulin extract to the wort 
separately, is attended with great loss of bitter 
substances. Jakob’s work ^ows the importance 
lor the brewery of hop tannins in a concentrated 
form.- — J. H. L. 

Teast; AvJofermentation of — — . M. W. Beijerinck. 
livre Jubilaire Van Laer. Z. ges. Brauw., 1914, 
37 , 223—224. 

r i autofermentation of yeast is accompanied 
the conveisioh of the glycogen in the cells 
into dextrose by the enzyme glycogenase. Sehizo- 
weeharctnyces Pcinbe, which contams no glycogen. 


[jia. 19 , me. 


does not undergo autofermentation. All in-' 
fluences which injure yeast without killing it 
induce autofermentetion ; such influences tuv 
desiccation and subsequent moistening, . high 
temperatures, soluble matters of ihe most diverse 
kin<& which raise the osmotic pressure, and poisons 
and disinfectants. Pressed yeast undergoes dow 
autofermentation even at 30° C., but most rapidly 
at 48° — 49° C., the whole of the cell glycogen 
disappearing in 3 — 5 hours at this temperature. 
'The correspondii^ temperature for beer yeast is 
lower, an<l this difference provides a means of 
distinguishing the two kinds of yeast. Sodium 
chloride exerts its maximum acceleration on 
autofermentation in solutions of about 5 % concen- 
tration and isosmotic solutions of the most diverse 
non-poisonous substances have approximately 
the same effect. Mannitol exerts its maximum 
action at concentrations of 13 — 15%. The pro- 
portion of glycogen in pressed yeast, calculated 
from the amounts of alcohol and carbon dioxide 
formed during autofermentation, is usually 
smaller than in the better top-fermentation 
yeasts. In presence of poisonous substances the 
quantity of carbon dioxide formed is always 
much less than corresponds to the glycogen 
present. — J. H. L. 

Yeast juice ; Reduction of acetaldehyde by ■. 

S. Kostyt^hew and E. Hiibbenct. Z- physiol. 
Chem., 1913, 85, 408. Z. ges. Brauw., 1914, 
37, 260. 

The reduction of acetaldehyde observed by Lebe- 
dew ' and Qriaznow with yeast maceration 
juice, in absence of sugar, is confirmed when 
freshly prepared yeast juice is employed. Pre- 
vious negative results are attributed to the use of 
juice which had been k^t for 42 hours at the 
ordinary temperature. Ime fact that not only 
living yeast, but also all forms of permanent yeast 
(“ Dauerhefe ”) and yeast juice hitherto pre- 
pared, are capable of reducing acetaldehyde, is in 
accordance with the theory propounded by 
Kostytschew for the fermentation of sugar. (See 
also this J., 1912, 563, 741, 1195 ; 1913, 207 ; 
1914, 328.)— J, E. B. 

Yeast organism ; The chemical fixation of sub- 

stances, in killing ihe by various chemical 

reagents. Disappearance of the substance from 
the solution, 't. Bokomy. Allg. Brau. u, 
Hopfenzeit., 1914, 54, 541. Z. ges. Brauw., 
1914, 37, 243. 

In studying the killing ot yeast cells by various 
bases, acids and dyestuffs, it was frequently 
found that the reagent was fixed by the cell sub- 
stance. The combination leads to the death of 
the cell, an alteration of the constituent groups 
of the protein complex being produced which 
prevents the exercise of vitS functions. The 
poisonous action of dyestuffs is doubtless due to 
their property of being absorbed by the protoplasm. 
Dyestuffs which are still capable of staiiung at 
extreme dilutions are also poisonous to nucic- 
organisms at extreme dilutions. Some aniline 
dyestuffs are fatal at dilutions of 1 part per 
100,000 or more. It is also ppssible that the 
dyestuff is absorbed without chemical combina- 
tion, apart from the protoplasm, by the cellulose 
or cell walls. — J. E. B. 

AlcohoKe fermertUdion. V. Proteolysis by per- 
manent yeari (“ Dauerhele ”) m presence o] 
zinc chlonde. S. Eostytschew and W. Brilliant- 
Z. physiol. Chem., 1013, 85 , 607. Z. g®- 
Brauw., 1914, 37, 260. (See this J., 1911- 
706.) 

Ezpebixenie were made at the ordinary tempej'h- 
ture with dry perinahent yeast prepared according 
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Lebedew’s method, containing total N 9-48% 
and protein N 7-02%.^ In ab^nce rf sugar, the 
^ditmn of zinc chlonde caused a slight mcrease 
of the proteolysis, which was apparently due 
simply to the acid reaction of the salt j in s^r 
solutions, on the other hand, there was a decided 
retardation. The inhibition increased with the 
concentration of the sugar, but was uninfluenced 
by increase in the quantity of zinc chlonde, 
fermentative pi-oteolysis being generally retarded 
by large proportions of sugar. The experiments 
proved that the powerful inhibition of zymase 
fermentation which is caused by zinc chloride is 
not due to the rapid destruction of the zymase 
by proteolysis, but is the direct effect of the 
zinc chloride on the activity of the fermentation 
enzyme. — J. F. B. 


Bi-ewitm practice ; Sarcina-infeclion in and the 

degree of attenuation. P. Stockhausen. Jahrb. 

Versuchs. Lehranst. fiir Brau., 1912, 15, 305. 

Z. ges. Brauw., 1914, 37, 270 — 271. 

Two forms of malady in beers, due to sarcinm, 
should be distinguished. In one the organisms, 
without any apparent change in the external 
conditions, multiply within a short time to such 
an extent as to render the beer turbid. In the 
other the beer assumes a light haze which may 
become more intense without forming any deposit, 
and as no saroinae, or only a few, are detected 
under the microscope the cause of the trouble may 
be overlooked. Incompletely saccharified worts 
are very subject to this malady, a great safeguard 
against which is a high degree of attenuation in 
the vat. It may sometimes be prevented by 
acidification of the mash, although in one case 
where this was successful the beer became cloudy 
with wild yeasts within a few dayjs. Moreover 
the sarcinae themselves produce acids and they 
readily become accustomed to high acidity tmd 
also to the use of la^e quantities of hops. Sarcina 
infection was exceptionally prevalent in the summer 
of 1911, and particularly in breweries with open 
surface coolers. Slultiplication of the organism 
was favoured by the low attenuation of the beers 
of that year, which in turij was a consequence of 
overw'orking of the yeast owing to the highly 
nitrogenous malts employed The chief safe- 
guards against sarcina infection are pure yeast, 
rapid fermentation, and high attenuation. — J. H. I.. 


F east ; Automatic apparatus for drawing off wash 

waters from . G. Pries. Z. ges. Brauw., 

1914, 37, 69—70. 

The yeast is suspended in water in the vessel showm 
(.see figure) an(^ gtrongly aerated, the float meau- 



against the side of the vessel. When 
1 y®®dt hM subsided the float is lowered oil to thfe 


surface of the liquid, which enters the slot in the" 
side of the float and is drawn off until the layer of 
yeast is reached, when the tap is closed. The 
apparatu.s can be taken to pieces for cleaning. 

— J. b:. L. 


Beer ; New legislation respecting . Finance 

Act,. 1914 (Session 2) [5 Geo. 5, Ch., 7], 

An additional Customs duty is payable, from 
Nov. 18, 1914, on imported mum, spruce, or black 
beer and on BerUn white beer and other pre- 
parations of a similar character, at the rate of 
£4 Os. lOd. or £3 9s. Od. per 36 galls, according as 
the original gravity does or does not exceed 1215. 
On other beers an additional duty of 17s. 3d. 
per 36 galls, of original CTavity 1055 is imposed, 
with a rebate of 2s. until ilarch 31, 1916, and after- 
wards of Is. until March 31, 1917. A proportional 
rebate is also allowed off the additional Customs 
duty on the special kinds of beer mentioned above. 
Beer brewed for exportation may be placed in 
bond without payment of Excise duty, or if the 
latter lias already beeu paid the brewer may 
obtain drawback on placing the beer in bond. For 
tlio determination of original gravity of beer worts 
a revised Table (see below) is substituted for 
the one hitherto used, and in calculating the 
duty a deduction of j of a degree is allowed 
from the original gravities as shown by the Table. 
Samples of beer are to be filtered before distillation. 
Liquors made elsewhere tlian on licensed premises 
of a brewer shall not be regarded as beer unless 
their original wort gravity exceeds 1016 and they 
, contain more than 2 % of proof spirit. 


Table for determining the original gravity of worts 
of beer. 


Spirit 

Indication. 

2 

S 
•| 
s: V 

l-l 

Degrees ■ 

Original 
Sjiccifle 
Gravity. 

Spirit 

Indication. 

Degrees cf 
Original 
Specitlc 
Gravity. 

Spirit 

Indication. 

Degrees of ; 
Original , 

Specific 
Gravity. 

•0 

•1 

•1)0 


17-75 

8-2 

36-58 

12-3 

56*38 

42 

4--2 

18-21 

8*3 

37-04 

12*4 

56-89 

.0 

•85 

4-3 

18 66 

8-4 

37-51 

12-5 

57-40 


1-27 

4-4 

19-i2 

8-5 

37-97 

12-6 

57-91 

•4 

1'70 

, 4-5 

19-57 

8-6 

38-44 

12-7 

58-42 


2-i2 

' 4-0 

20 03 

8-7 

38-90 

12-8 

58-93 

•6 


. 4-7 

20-48 

8-8 

39-37 

12-9 

59-44 

•7 

297 

i 4-8 

26 94 

8-9 

39-83 

13-0 

59-05 

s 

340 

! 4-9 

21'39 

9-0 

40-30 

13-1 

60-46 


3-82 

: 5-0 

21 85 

9-1 

40 77 

13-2 

60-97 

1 0 

1 i 

4-2r> 

; 5-1 

22-30 

9 2 

41-24 

13-3 

6i-48 

4-07 

5-2 

22-76 

9-3 

41-7i 

13 4 

01-99 

1-2 

5-10 


23 21 

0-4 

42-18 

13-5 

62-51 

1-3 

552 

' 5-4 

23-67 

9-5 

42-85 

13-6 

63-01 


5-95 


24 12 

9-6 

43-12 

13-7 

63-52 


C-37 

3-0 

24 58 

9-7 

43-59 

13-S 

64-03 


680 

5-7 

25'03 

9-8 

44-06 

13-9 

64-54 


7 22 

5-8 

25-49 

(),!) 

44-53 

14-0 

05-10 


7-S5 

5-9 

23 91 

lo-o 

45-00 

14 1 

65-62 


807 

6-0 

26-40 

10-1 

45 48 

14 2 

66-14 



6 1 

26-86 

10-2 

45-97 

14 3 

66-66 


8-94 

6-2 

27-32 

JO-3 

46-45 

14-4 

67-18 


9-38 

6-3 

27-78 

10-4 

46-94 

14-5 

67-70 


9-82 

0-4 

28-24 ' 

10-.5 

47 42 

14 0 

68 22 


10 20 

6-5 

28-70 

10 6 

47-91 

14 7 

68-74 


10-70 

68 

2916 i 

10-7 

48-39 : 

148 

69-26 



6-7 

29-62 

10-8 

48-88 

14 9 

60-78 


11-58 

6-8 

,30-08 ' 

10-9 

49-S8 

150 

70-30 


12 02 

6-9 

30-54 ^ 

110 

49-85 

4.5-1 

70*83 


1246 

7-0 

31-00 ' 

III 

50-35 

15-2 

71-36 

3(1 

12-90 

7-1 

31-46 ! 

11-2 

50-85 

15-3 

71-89 

13-34 

7-2 

31-93 

11-3 

51-35 

15.4 

72 42 


13 78 

7-3 

32-39 

U-4 

51-85 

15-5 

72-95 


14-22 

7-4 

32-86 

11-5 

a2-3a 

15-6 

73-48 


14-66 

7-5 

33-32 

11-6 

52-85 

15-7 

1 74-01 


15-10 

7-6 

33-79 

U-7 

53-35 

15-8 

74 54 


13-54 

7-7 

34*25 

11-8 

53-85 

; 15-9 

75-0- 

3-7 

15-98 

7*8 

3472 

11 9 

54-35 

; 160 

75-60 

3-8 

16-42 

7-9 

35*18 

, 12-0 

54-85 



39 

1686 

8-0 

35*65 

i 12*1 

55-36 



40 

17-30 

8-1 

36.11 

! 12’2 

55.87 




— J. Hi Li 
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JaicUc acitl ; Produelion of fiy acetic bacteria. 

A. Osterwalder. Centralbl. Bakt., 1913, II., 
37, 7.. ges. Brauw., 1914, 37, 35. 

Okhtain acetic bacteria (Bad. o and r) often 
produce appreciaide amounts of lactic acid during 
the acetic femientaiion. but only in presence of 
al( ohol and probably from tbe latter either directly 
or secondarily from acetic, acid. Malic acid is 
attacked by these bacteria but without-forniation 
of lactic arid. — J. H. L. 

Pj/l iiomctcr spindle ; The . a new instrument 

for alcohol determination. H. Wiistenfeld and 
'I'. Foehr. Deut. Essigind., 1914. 18, 114, 125. 
Z. ges. Brauw., 1914, 37, 245. 

For the rapid estimation of alcohol in vinegar 
factories by determination of the specific gravity, 
the ordinary hydrometer spindle i.s difficult lo read 
aceurately owing to the deformation of the 
meniscus by dirt on the surface of the liquid. In 
the new instrument the hollow portion of the 
hydrometer itself is filled with the distillate to be 
tested, after the manner of a pj'knometer, and the 
instrument is floated in a liquid, e.ij. toluene, which 
is unaffected by a greasy surface. In this way all 
the aceimacy of a pyknometer is attained without 
the use of an analytical balance, and an observation 
may be made with a smaller quantity of distillate 
than is required to float a hydrometer spindle. 
Tlie filling of the instrument is simpler than that 
of the pyknometer and adjustment to normal 
temperature is unnecessary if correction tables be 
used. The range of one spindle is from 0 to 12% 
of alcohol.— J. P. B. 

Denatured alcohol in Australia. 

A COMMONWE.ALTH Fustoms Order of Sept. 9, 1914, 
states that, owing to the difficulty of procuring 
spirit denaturants conforming to the prescribed 
standards, various Genera] Omers hitherto issued 
are suspend^ until further notice. The denatur- 
ing of spirits for industrial purposes may be 
permitted by the use of deuatiu'ants of quality and 
quantity approved by the Collector of Customs ; 
samples of the denaturants used will be tested 
periodically to ensure protecting the Revenue. 

Alcohol ns a substitute for benzine for drimnej motor 
cars. Hempel. See IIa. 

Substiiutes for petrol and benzine in motor engines. 

Dieterich. See IIa. 

Alcohol as a motor car sjririt. Mohr. See ITa. 

Patents. 


I together with tbe acid used for the extraction of 
, the malt ; adding yeast to obtain the fermentation 
flavour ; cooling to near 0° C. to arrest alcoholic 
I fermentation so that the alcohol does not exceed 
0 5 — 1 %, and causing the lactic acid to change the 
neutral phosphates of the wort to primary phos- 
phates with sufficient additional acid to bring the 
amount of free lactic acid up to that contained in 
normal alcoholic beer. — .T. P. B. 

Brewimj {mashing'\ ; Art of . II. H. Preund, 

j Weehawken Heights, N.J. IJ.S. Pat. 1,119,504, 
Dec. I, 1914. Date of appl., April 3, 1913. 

The hulls are separated from the remainder of the 
malt body, treated with water to extract the 
; deleterious ingredients, separated from this extract, 
; and then added to the remainder of the malt body 
I in the mash-tub. — J. P. B. 

i FetmeniaiioH ; Process of utilising (he caialytic 

I influences of stabilised eieclro-metallic colloids in 
eeinbinaiion with vegetable extracts. R. .Bluni, 
i Fr. Pat. 469,667. March 14, 1914. Under Int. 
i Conv., April 1, 1913. 

j To stimulate the yeast and suppress fermentation 
by foreign organisms, the fermenting liquid is sub- 
I jected to “ radio-dynamic emanations ” from an 
I inert porous body, e.g., clay, impregnated with 
j known electro-metallic colloids and with vegetable 
j extracts to confer the desired flavour and aroma 
j on the product. — J. H. I,. 

i ITtne ; Manufacture of sparkling . [Treatment 

I of bottles.] H. Ebert. Fr. Pat. 460,674, March 
I 14, 1914. 

i To enable bottles once used to be employed a 
second time without risk of breakage, they are 
heated to the softening point and cooled slowlv. 

— J. H. L." 

Fusel-oil ; Process of manufacturing . J. 

Scheckenbach, Munich, Germany. U.S. Pat. 
i 1,118,238, Nov. 24, 1914. Date of apn]., 

1 Sept. 17, 1913. 

I See Ft. Pat. 462,472 of 1913 ; this J., 1914, 329. 
i * — T. F. B. 

i Alcoholic fermenUUion ; Process of . R. de 

i Paxi. Pr. Pat. 469,283, Jan. 19, 1914. Under 
i Int. Conv., Jan. 28, 1913. 

I See Eng. Pat. 1335 of 1914 ; this J., 1914, 936. 

I — T. P. B. 

I Treatment [alcoholic fermentation] of sulphite cellu- 
I lose waste lye. Eng. Pat 24,738. See V. 


Liquid [fermenting wort] ; Apparatus for aerating 

and agitating- . H. J. Worssam, I^ondon. 

Eng. Pat 26,591, Nov. 19, 1913. 

Am or other gas is led under pressure from a 
reservoir to nozzles attached to one or more arms 
.submerged below the level of the fermenting liquid, 
the escaping gas being directed downwards and 
backwa^ so as to rotate the arms and at the 
same time agitate the substance (yeast) at the 
bottoin of the containing vessel. A portable form 
of the apjiaratus with flexible hose connection to 
the agitator arms may be used. — J. P. B. 

Beer ; Manujadure of temperance——. B. Wahl 
Chicago, in. U.S. Pat. 1,117,013, Nov. 17, 1914. 
Date of appl., June 4, 1914. 

Beer containing a low percentage of alcohol is 
prepared by adding to the wort an acid extract of 
the soluble matters of malt containing the peptase 
hhfl the klbuininoids dissblved by its action 


Dlilisalimi of vinasse as a fertiliser. Addition (n 
Pr. Pat. 459,872. See XVI. . 

Manufadure of fatty acids. Pr. Pat. 469,552. 
See XX. 


XIXa.— FOODS. 

Flour; Acidity of—. Natural and artificial 
bleaching of flour, and sulphates and lime in flour. 
R. T. Thomson. Analyst, 1914, 89, 519—627. 
Ordinary wheaten flour is neutral to litmus and 
methyl red, alkaline to methyl orange, and acid 
to phenolphthalein. The acimty as measured hj^' 
titration, using phenolphthalein as indicator, is 
not due to lactic acid since this is also acid towards 
methyl red and litlnus: Wheh flout becolnes 
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“ soui' ” it is acid towards the two latter iadicators, 
but it is doubtful whether, even in this case, the : 
acidity is due to lactic acid. 

During the process of milling, flour absorbs a : 
certain quantity of nitrite from the atmosphere, 
the quantity being about 0-35 part (as liaNOD 
per million in the case of first-grade flour and ■ 
docieasii^ as the product becomes coarser. The 
•absorption of nitrites from the atmosphere by 
flour stored in glazed paper bags is very small, 
but the surface layer may absorb up to 3-12 parts 
per iniUion, a quantity also found in flour which 
has been exposed for 30 mins, in a practically 
closed chamber containing lighted gas jets, or 
in that which has been artificially bleached with 
a c,c. of nitric peroxide per kilo. The percentage of 
colour destroyed, hbVvever, is entirely different, 
being only (1 % in the case of the flour stored in the 
bag. or exposed to the special atmosphere, whereas 
by the artificial bleaching 24% of the colour is 
removed, A specimen of flour bleached with 2 
c,c. of nitric peroxide per kilo, contained 1-40 parts 
of nitrite per million and 7% of tiie colour was 
destroyed, whilst another specimen exposed t-o 
the air for J[0 days and then found to contain 
1-4 parts of nitrite, had 27 % of its colour removed. 
The lileaching effect in the latter instance mu.st be 
attributed to other causes than nitrous acid, 
probahlv oxidation assisted by moisture and 
light. Nitrites as such do not bleach flour, and 
the ainoiint of acid required to bring flour into a 
condition capable of liberating nitrous acid from 
added nitrites is practically equivalent to the 
alkalinity of the mineral matter of the flour 
towards methyl orange ; it is improbable that 
such a quantity of acid is present m the volume 
of air which could come into contact with the, 
flour, and the author dismisses as impossible the 
theory that tutrous acid is the active agent in 
bleaching flour exposed to the atmosphere. 

To determine sulphates in flour, 20 gi'm.s. is 
mixed with 230 c.c. of water conteining about 1.3 
c.c. of hydrochloric acid (sp. gr. T16), the mixtuic 
i« heated on a boiling water-bath untd the starch 
IS liquefied, then boiled for a tew minutes, cooled, 
ultercri, and the insoluble portion washed with 
dilute hydrochloric acid. The sulphates in the 
nitrate are precipitated by barium chlorido. 
rimt-grade flour was found to contian from 0 010 
to 0 013% .SO„ and 0 01.3% CaO, wliiLst “ coiiimou 
Ihirds irontained O OfU®^ SO, and 0102% f^aO 
(see also this J., 1914, 1060). — W. P. ,S. 

Iriiii ill lotiialocti. O. A. Brautlecht and G. Graw- 
tord, ,1. Ind. ling. Ghein., 1911, 6. 1001—1002. 

grown in ten different counties of 
rionda, U.S.A., on soils containing l-OO— 1-3 % Ite, 
contain 0 012— 0 037% Fc (average 
i , water content of the tomatoes 

^ (average 931) and the 
Vn from 0-38 to 0-64% (average 0-53 ). 

-VO i-eiation between the water and ash, or iron and ' 
anr! detected, and the content of water 

“PPe^rod to be independent of the 
position of the plot on which the 
tomatoes were grown.— A. S. 

PATKN'rs. 

Marj/Iiriiic ; Mmiujaclure of . E. V. filchou, 

vopenliageu. Eng. Pat. 23,407, Oct. 10, 1913. 
aiuf ,?fl^®ous liquid and the fat are sterilised, 
vessel passed into a fermenting 

tonstons ™ nucro-orgamsms are developed under ; 
(see ®5?odibon8.,tooughout the enure liquid i 
al & 10^2 ; this J., 1913, 444). ^ 

an tto fat are passed into ^ 

have to proporUons it is desired to i 

the finished product, and the emulsified ' 


mass is delivered between cooling drums and is 
*^tantly spread out into a layer sufficiently 
thin to secure imiform cooling throughout the 
entire thickne.ss of the layer (see Eng. Pat. 12,561 
of 1907). The whole process may be conducted out 
of contact with the outside air (see Eng. Pat. 
4.508 of 1912 ; this J., 1913, 446).— J. H. jf 

Flour; D'ry-shorten.ing — . A. W. Estabrook 
and 11. B. Weaver, Kansas City, AIo., Assignors 
to The Laiabee Flour Mills Go., Hutchinson, 
Kans. U.S. Pat. 1,119,260, Dec. 1, 1914. 
Date of appl., Nov. 0, 1913. 

Dry flour is mixed with “ a shorteuiug amount ” of 
powdered sodium stearate and gas-producinv: 
materials. — J. H. J. r -s 

romato {‘reserve ; Manufacture of . G. 

Precichs. Fr. Pat. 469,255, March 5, 1914. 
Under Int. Gonv., .Mar. 23, 1913. 

I'HE skins and seeds in tomato pulp are separated 
from the juice which is then fermented with yeast. 
After the fermentation is completed, the yeast is 
filtei-cd off, and the filtrate is added again to the 
pulp. The mixture is evaporated to the desired 
consistence or to dryness. — J. H. J. 

Fodder ; Muaufucture of from waste sulphUe- 

ceUutose lyes. 3. Konig. Fr. Pat. 469,768, 
-V^ch 19, 1914. Under Int. Gonv., Feb. 2, 

Waste sulphite lye is mixed with the residual 
liffuid obtained in the treatment of wood with 
dilute alkalis and acids, with the aid of heat and 
pressure (see Ger. Pat. 265,483,- this J., 1913, 
1063), and tlie mixture is evaporated, neutraJi^d, 
and freed from sulphurous acid ; the product 
can be used as a cattle food. The sulpiute lyes 
may be submitted to a preliminary treatment with 
acid or alkali, which enables them, after neutralisa- 
tion and separation of sulphurous acid, to be 
evaporated separately ; this product also can be 
used^ as a food by itself. The residual liquid 
obtained from the acid and alkali treatment of 
cellulose may be treated for the extraction of 
resins, tannin, sugar, etc., before being mixed 
with the sulphite liquor. — J. H. J. 

Food prc^ucl ; Manufactured and process of 

producituj the same. G. voii Higler, Kolozsvar, 
Austria-Hungary. U.S. Pat. 1,118,317, Nov. 21, 
1914. Date of appl., Alay 22, 1913. 

See Fr. Pat. 401,131 of 1913 ; this J., 1914, 215. 

— T. F. H. 

Tomato preserves, aiul process of nutkiiuj the same. 
G, Frerichs, Bonn, Germany. U.S. Pat. 
1,119,203, Dec. 1, 1914. Date of appl., Alarch 
19, 1914. 

.See Fr. Pat. 409,255 of 1914 ; preceding. — T. b’. H. 

Veyclablc extract similar to meal ejciraei ; Process for 

prepariiuj a . G. Fi-erichs. Fr. Pat. 409,373, 

March 7, 1911. Under Int. Gonv., Alarch 23, 
1913. 

.See Gcr. I'at. 209,813 of 1913 ; this J., 1914, 330. 

— T. F. B. 

Peveraije e.ilrucls ; Manufacture of . J. E. 

Kellogg, Battle Greek, AlicU. Beissue No. 
13,847, Dec. 15, 1914, of U.H Pat. 1,097,720, 
May 20, 1014. Date of appl., Oct. 22, 1914. 
See this J., 1014, 803.— T. F. B. 

Desiccatino organic mailer. U.S. Pat. 1,118,814. 
See I. 



is Ci..*x1Xb.— water tUEIFICATION; SANITATION. [/mi. IS, l»lA 


XlXn.— WATER PURIFICATION ; SANITATION. 

Oxygen in waters in^rcsenxe of^ nitrite ; Comparison 

of methods for the determination of . E. 

Elvove. U.S. Public Health Service. Hygienic 
Lab., Bull. No. OR, 15 — 35, Aug., 1914. 

Thk Ijevy method, in which the amount of ferrous 
oxide oxidised is detenmined, gives loW results even 
if nitrites are absent. The acetate modification 
of Winkler's method, in which potassium acetate 
is added before titration, affords more accurate 
results owing to depression of the dissociation of 
the nitrous acid (compare Hale and Mclia. this J., 
1914, 39). Excess of potassium acetate should be 
used, and 15 min. contact allowed. The per- 
manganate modification of the Winkler method 
(Bideal and Stewart, this J., 1901, 841) gave very 
consistent results. When solutions of oxalic acid 
stronger than N /50 were used low results were 
obtained, but^ this could be counteracted by the 
use of more potassium iodide than usual. It is 
recommended that 0-45 grm. of potassium iodide 
he added, and that the excess of potassium oxalate 
should not exceed 1 c.c. of a 1% solution. The 
use of the permanganate method has the further 
advantage of oxidising the organic matter in the 
sample before the iodine is liberated. — J. H. J. 


Ultra-violet rays and their application for the 
sterilisatian of water. M. von Recklinghausen. 
J. P^anklin Inst., 1914, 178, 681 — 704. 

The only source of ultra-violet rays suitable 
for industrial purooses is the quartz mercury- 
vapour lamp. With rays from such a source, a 
fraction of a second’s exposure close to the lamp 
is sufficient to sterilise water. At a distance of 
200 mm. from a lamp burning at 60 volts and 3-5 
amps., many pathogenic and non-pathogenic 
bacteria in suspension in clean water were killed 
in 10 — 50 seconds ; Paramoecia required 180 
seconds and yeast 300 seconds. Spores were 1 o — 5 
times as resistant as vegetative forms. The 
sterilising action diminished as the square of the 
distance from the lamp, and was independent of 
temperature between 0“ and 55“ C. The power 
of the rays was determined by placing a drop of 
water containing Paramoecia at a definite distance 
from the lamp and observing the number of 
seconds required to kill them. A photochemical 
method was also used, the time taken to blacken 
silver citrate paper at different voltages being 
noted. The results by the two • methods agreed 
v«y closely. Several forms of lamp are described, 
the one finally adopted to secure proper contact 
of the water with the rays being the closed U-shape, 
two of these being placed as radii in a circular 
tank. Ultra-violet rays not only kUl bacteria, but 
also destroy toxins. — J. H. J. 


Shell fish ; Investigation of coastal waters with 

special reference to the pollution of . B. H. 

Creel. U.S. Hygienic Lab., Bull. No. 96, Aug., 
1914, 5—14. 

The sewage of Gulfport, Mias., U.S. A., population 
7000, is discharged into Mississippi Sound one 
mile from the shore. Between that point and the 
shore are oyster beds, and in most cases B. eoU 
could be detected in 0 01 c.c. of the shell liquor. 
B. coli was invariably present in 0 01 — 100 c.c 
of the sea water around the beds. The drainage 
from the cesspools of the town of Biloxi percolates 
into an arm of Mississippi Sound. The oyster 
beds are situated near the shore, and in nearly all 
instances B. coli was present in 0-01 c.c. of the 
shell liquor and in a few cases in 0-1 — 10 c.c. of 
the sea water. — J. H. J. 


Arsoiic solutions [dipping baths] ; Blood rfiiarooal 

as a purifvino aaent for previous to Utnation, 

I R. M. Chapin. J. Ind. Eng. Chem., 1914, 6, 
1002—1003. 

' Ausenicai. dipping baths may be satisfactorily 
1 purified and decolorised previous to fitaration by 

■ digesting the acid solution with a small quantity 
i of blood charcoal (not more than 0-25 grm. per 
! 25 c.c. ). In tests it was found that arsenious oxide 
i was sUghtly adsorbed and oxidised by the charcoal 
! but was again taken into solution on thorough 
I washii^. If total arsenious oxide is to be deter- 
; mined, the amount of arsenious oxide oxidised 
j must be ascertained by a control determination 
‘ with the charcoal used. — A. S. 

I 

1 Calcium and magnesium compounds of higher fatty 
acids. Haupt. Sec XII. 

Disposal of tannery waste. Roth. See XV . 

Sewage disposal and use of tannery wastes. Smoot. 
See XV. 

Patents. * 

Disinfectants and other chemicals ; Appliance for 

mixing water with liquid . W. 8. Watson, 

East Sheen, Surrey. Eng. Pat. 26,918, Nov. 22, 
1913. 

Two pistons mounted on the saine shaft work in 
i the two compartments of a horizontal cylinder. 

■ One compartment communicates with the inlet 
: tor the chemical or disinfectant solution, and also 
I with an outlet leading to a mixifig chamber to 
i which the water supply is tJso admitted. The 
; other compartment communicates with 'a valve- 
I chest and slide-valve, worked by the pressure of 
' the water supply and admitting water to the two 
. sides of the piston alternately ; the pressure of the 
i water entenng behind the piston causes it to 
' travel forward, and simultaneously causes the 

piston in the other compartment to moye. forward 
i and eject the disinfectant into the mixing chamber, 

: As the piston vporked by the water pressure reaches 
! the forw'ard end, it engages a tappet rod connected 
: with a lever, the movement of which reverses the 
! water-supply valve. — J. H. J. 

! Insecticide. I. P. Peck, Auburn, B.I., Ass^or to 
! The Veldop Co., Wilmington, Del. U.S. Pat. 
i 1,119,036, Dec. 1, 1914. Date of appl., March 
I 7, 1914. 

I Oommeeciai. arsenic (one mol.) and slaked linic 
i (2 mols.) are mixed together, a little free lime is 
I added, and enough water to form a pasty mass, j 
I The product is capable of being mixed with larger 
! quantities of water in which it remains in suspension 
j so that it can be sprayed. — J. H. J. 

; Refuse ; Incineration of . Miillverbtennung.s- 

ges. m. b. H. “ Vesuvio.” Pr. Pat. 470,034, 
March 24, 1914. 

The refuse is fed into a hopx>er, at thblfcttom ol 
which is a screw conveyor to feed it coBnnuonsly 
on to the grate of the furnace. The fomace 
pass behind the grate, carrying the light cinders 
with them, whilst the heavy cinders fall into * 
bucket below the grate. TTie heat from the grate 
partially dries the refuse at the bottom of tne 
hopper. — J. H. J. 

Soya beans ; Process for maJang a soluble nitw 
genous sxAslance [decolorising agent] from-- ■ 
E. Dammer. Fr. Pat. 400,787, Jan. 26, 1914- 

See Get. Pat. 274,974 of 1913 ; fiiis J., 1914, 840. 
The product may also be used for treatii^ no^ 
feed water to prevent or remore 

--T* P, B* 
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Pasteurising liquids ; Process of . C. Krug, 

I^ankfort on Maine, Germany, U.S. Pal. 

], 119, 520, Dec. I, 19X4. Date of appl., Dec. 12, 
1913. 

Sku Eng. Pat. 27,904 of 1913 ; this J., 1914, 710. 

~T. P. B. 

Piiriftealioii of liquids ; Process of and apparatus j 

for the . C. P. Landreth, Phil^elphia. ; 

Eng. Pat. 2626, Jan. 31, 1914. 

SiiK I'i'. Pat. 468,242 of 1014 ; this J., 1914, 971. I 

~T. P. B. 


detorimned as chloride ; or saccharin may be 
precipitated from an aqueous solution of the salt 
by means of 6% hydrochloac acid, a correction 
being applied to allow for the .slight solubility 
of saccharin (0 0403 grm. per 100 e.c.) in acid 
of tins concentration ; or a solution of the salt may 
be titrated with Al/10 silver nitrate in presence of 
potassium chromate. — A. 8. 


Addition compounds of sulphuric acid with organic 
stdndaiwes. Kendall and Carpenter. Sec III. 


Pillriing irnicr and other liquids; Process and 

apparatus for . L. I.inden. Pi-. Pat. 

469,658, March 14, 1914. Under Int. Conv., 
Nov. 25, 1913. 

.SlvE Eng. Pat. 1266 of 1914 ; this J., 1914, 938. 

— T. P. B. 

Household refuse ; Process for separating into 

rombitsiible fibrous matter and incombustible 
mineral mailer. G. Ilidoux and J. Bernheim. 
Fr. Pat. 469,772, March 19, 1914. Under Int. 
Conv., March 22, 1913. 

8kk Eng. Pat. 6998 of 1913 ; this J., 1914, 39. 

— T. P. B. 

Apimrutus for indicating the presence and estimating 
the proportion of a gas [firedamp] admired trith 
air or other gases. Eng. Pat. 26,001. See II a. 

Producing a bleaching, disinfecting, deodorising or 
preserving agent. Eng. Pat. 26,726, See VI. 

(hnniser [for sterilising, etc,]. Eng. Pat. 27,258. 

Sec XI. 


XX.-ORGAHIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Ragtreed ; Bitter principle of common . B. E. 

Nelson and G. W. &awford. J, Ainer. Chem. 
Moc., 1914, 36, 2536—2538. 

Plants^ of Ambrosia artemisifolia, lann. (N.O. 
Compositor), yielded a white crystalline substance, 
m. pt, 208° C., which appeared to be physiologic- 
^^tiye, and a bitter amorphous substance, 
probably identical with absinthm derived from 
A. absinthium. — R. Q. P. 


j Patents. 

I Patty acids, especially butyric acid ; Process for 

manufacturing Soc. d’Etude du Carburx. 

i Ft. Pat. 469,552, March 9, 1914. 

I Butyric fermentation is effected by suitable 
. ferment {Amylobacter, Clostridium, etc.) which 
I have been selected methodically, by successive 
i cultures, to adapt their specific properties to the 
i material to be treated. Two distinct types of 
ferment are used, to act on the one hand on 
the suga^, cellulose, amines, proteins, etc., and 
on the other hand on the amylaceous materials ; 
these are chosen according to the materials to be 
I fermented. In the treatment of sugar beets, the 
; roots are made into a pulp with water, calcium 
i or magnesium carbonate is added, and the mass 
\ is sterilised at 100° C. at least. When cool it is 
! sown with about 10% of its volume of liquid 
from an operation already in progress ; fermenta- 
tion commences after a few hours at 38°— 39° C., 

‘ and this temperature is maintained dui'ing the 
entire process, which occupies from 8 to 15 days. 

; The liquid is then filtered and concentrated in a 
multiple-effect apparatus until a saturated solu- 
tion of calcium butyrate is obtained, at which 

• stage the salt becomes insoluble at the boiling 
point ; the calcium salts are separated from the 
liquid and decomposed by mineral acid, and the 
mixed fatty acids are fractionated to separate the 
butyric acid from the other acids formed. Sugar 
beets containing 18 % of sugar will yield up to 12 % 
of butyric acid by this process, indicating that 
the amino compounds and the cellulose have also 

I undergone fermentation. Prom beet or cane 
molars the yield of butyric acid amounts to 
40 — 48% of the convertible substances. — T. P. B. 

I 

• Acetaldehyde from acetylene ; Process for makiny 

j . Farbenfabr. vorm. F. Bayer und Co. 

Fr, Pat. 409,497, March 11', 1914. TJndei^nt. 
Conv,, March 15, 1913. 


tioii^o nemoralis; Volatile oil of . E. B 

Miller and M. H. Eskew. J. Amer. Chein 
Soc., 1914, 36, 2538—2541. 

plant yielded from 0-24 L 
4o 4, niean 0-32%, of an olive green oil ; optica 
irtation in 100 mm. tube, — 14-82° to — 17-73‘ 
ile-ri ^ constituent of the oil is a-pinene (mixei 
,^•11 j I®vo-modifications) ; acetic and sail 
■li' „ alcohol existing free and conibinei 

(cf probably, borneol are also presen 

lu. bchimmel’s Rept., April-May, 1906, 63 

— R. G. P. 

sodium saccharinate [sodium sulvh 

ominobtmoate] ; Determination of . L 

razienti. Annali Chiln. Appl., 1914, 8, 290—294 

worir “1 saccharin extracted in analytics 
A /in , ^termined by titration witi 


Acetvlbnb is passed into a solution or suspension 
of an' organic sulphonic acid and a mercury 
compound, or of a mercury salt of a sulphonic acid. 
In either case a free mineral acid may be added. 
For exaihple, 21-6 parts of mercuric oxide is 
heated with 417 parts of o-chlorophenolsutohonic 
acid aud 583 parts of water, and aoetylene is 
passed into this solution at 30° — 35° C. ; when 
the absorption of the gas has diminished con- 
siderably, the aldehyde is removed by heating 
or by means of steam. The yield is about 360 
parts. The solutions of sulphonic acids have a 
nigh power of hydratation, considerably greater 
than that of solutions of mineral acids of the 
same acidity. — Ti P. B. 


Acetaldehyde from gases. obtained by dry distillation 
of coal, lignile, peat, looo^, etc. ; Preparation of 

. J. Behrens. Ger. Pat. 276,764, March 

16, 1913. 

Thb distillation gases are mixed with carbon 
dioxide and heated, whereby the eUiylene is 
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converted into acetaldehyde ; the aldehyde is 
removed as soon as it is formed, e.ff., by abso^tion 
with potassium bisalphite, since the reaction is 
reversible. Four to five vols. of carbon dioxide 
should be used to each volume of ethylene m the 
gases ; greater excess results in the formation of 
carbon monoxide and water only. The yields 
amount to about 50% of the theoretical. — T. F. B. 


Liquid [acetic eater] which is an energetic solvent Jar 
many substances ; Process for making a — _ — . 
A. Helbronner and G. E. Criquebeuf. First 
Addition, dated May 30, 1913, to Fr. Fat. 
464,646, Jan. 18, 1913 (see this J., 1914, .502). 
The acetic acid present in dilute solutions is 
recovered in the form of an ester of low' boiling 
point, by treatment with a suitable alcohol, 
^is process may be applied to waste waters of 
paper works or vinegar factories, waste liqiioiw 
from the manufacture of alcohol from cellulose, 
distillery vinassea, etc.— T. F. B. 


Derivatives of diaminodi[hydr]o.eyarscnobenzenv 
■ and process of making same. G- Korndorfer and 
B. Reuter, Assignors to Farbwerke vorm. 
Meister, Lucius, und Briining, Hochst on Maine, 
Germany. Reissue No. 13,848, Doc. 15, 1914, 
of U.S. Pat. 1,053,300, Feb. 18, 1913. Date of 
appl., Aug. 26, 1914. 

See Gcr. Pat, 245,750 of 1911 ; this J., 1912, 004. 

— T. F. B. 


Arseno-azo compounds and process of making same. 
P. Ehrlich and P. Kaner, Assignois to Farb- 
werkc vorm. Meister, Lucius, und Briining, 
Hochst on Maine, Gc'imanv. U.S. Pat. 
1,120,700, Dec. 15, 1914. Date of appl., Feb. 2, 
1914. 

See Gor. Pat. 271,271 of 1913 ; this J., 1914, 502. 

— T. F. B. 


Aliphatic aldehydes from gases obtained by the dry 
distillation o) coal, lignite, peat, wood, etc; I'rc- 

jiarationof . J. Behrens, and Norddcutschc 

Htitto Akt.-Ges. Fr. Pat. 469.582. March 12, 
1914. Under Int. C'onv., March 15. 1913. 

See Gcr. I'at. 276,704 of 1913 ; pieceding. — T. F. B. 


Cocaine isoialcrianalc. M. Orcrlach, Chailotten- 
I>e^. and M. Kdrncr, Berlin, Assignois to T. 
Teichgracber, Berlin, and Saccharinfabrik A.-G. 
voim. Fahlbcig, Li.«t und Co., Saltkc-Westri- 
htisen, Germany. U.S. Pal. 1,120,233, Dec. 8, 
1914. Date of appl., Sept. 6, 1912. 

See Eng. I’at. 10.750 of 1912 ; this J., 1912, 844. 

— T. F. B. 


Water or other liquid; Method, of rendering — . — 
radio-actire. J. Landin, Stockholm. Eng. Pat. 
2629, Jan. 31, 1914. Under Int. Conv., Feb. 10, 
1913. 

See Fr. Pat. 460,850 of 1913 ; this J., 1914, 864. 

— T. F. B. 


Condensation and attalogcvs processes. E. 1. du 
Pont de Nemours Pow der Co. Fr. Pat. 469,405. 
March 9, 1914. 

Bee Eng. Pat. 5408 of 1934 ; this J., 1914, 984. 

— T. F. B. 


XXL-PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Patents. 

Photographic plates and cinematograph films ; Anli- 

halo backings for . S. Cocanari. Fr. Pat. 

469,218, March 3, 1914. Under Int. Conv., 
Dec. 3, 1913. 

Antx-halo backings for plates or films are made 
of an insoluble, indelible substance, of “ actinic” 
colour, preferably deep blue or deep violet. H 
may be applied to the back of the support of the 
emulsion or interposed between the support and 
the emulsion. 1 f it is undesirable to use a separate 
baking, the support itself may be coloured blue or 
violet.— T. P. B. 

Kadiogruphie plates ; Fluoreseetil y and process 

of making them. E. C. Saleil. First Addition, 
dated Slav 17, 1913, to Fr. Pat. 468,806, May 3, 
1913 (see this J., 1914, 986). 

The fluorescent film is detached from its support 
of glass or metal and coated on one side witli a 
sensitive silver .salt emulsion. — T. F. B. 


Phoiomclry ; Process of especially applieuhk 

la pholagraplty, H. Goetz. Fr. Pat. 469,356, 
JIarch 6, 1914. Under Int Conv., March 8, 1913. 
Tiii.s pi-ocess consists in measuring the diameter, 
of the pupil of the eye when it is looking at the 
object in such a manner that at least half of the 
pupil receives directly the light from the object. 
In one form of the process, the observer, sees in 
a mirror the image of his eye and also of a measuring 
scale, whilst in another form, a second observer 
mea.suics the size of the pupil from its image in a 
mirror. -T. F. B. 


Photographic-printing process. F. E. Ives, Wood- 
clili'c-on-Hudson, N.J. U.S. Pat. 1,121,187, 
Deo. 15, 1914. Date of appl., July 12, 1912. 
See Er. Pat. 463,737 of 1913 ; this J., 1914, 441. 

— T. P. B. 


Pholotfraphy and eiitemulography in colours. F. W. 

Donisthorpe. Fr. Pat. 470,176, March 27, 1911. 
. Under Inl. Conv., March 28, 1913. 

See Eng. Pat. 7308 of 1913 ; this J., 1914, 563, 

— T. F. B. 


Sensilivc pholo^aphic paper and process of making 
the same. Process tar the produeiimi of phulo- 
graphic prints. W. Willis, Brasted Chart, Kent. 
U.S Pats. 1,120,429 and 1,120,580, Dec. 8, 1914. 
Dates of apjil.. Sept. 22, 1913, and June 2, 1911. 
See Eng. Pat. 20,022 of 1913 ; this J., 1914, BSD. 

— T. F.B. 


XXI1.-EXPL0S1VES; MATCHES. 

Matches ; Veicclion of white phosphorus in — 

E. B. Phelps. U.S. Hygienic Lab., Bull. No. 96, 
Aug., 1914, 51—54. 

About ten match heads are placed in a test-tube 
which is half filled with water and fitted "'ith » 
rubber stopper holding inlet and exit tubes, rhe 
test-tube is placed in hoUing vsatra and a curwut 
of hydrogen, purified by passing through alk^® 
pyrogallol, is led through it for a few moments 
a time. The exit tube is drawn out to 
capillary, and is electrically heated by a con o* 
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wire to prevent condensation of moisture. The 
capillary end enters a dark chamber and is placed 
in the focus of a microscope of about 12 cm. focal 
length. A luminous jet at the tip of the capillary 
is evidence of the presence of yellow phosphorus. 
About 01 mgrin. of phosphorus in the quantity 
of match heads taken, can be detected. Tlie 
presence of nitrates, chlorates, hydrogen sulpliide, 
and carbon bisulphide does not inteiuere with the 
test.-'d. H* J- 

Patents. 

A. E. Charbouiieaux. Fr. Pat. 

‘ ' 109,752, March 18, 1914. 

See U.S. Pat. 1,093,707 of 1914; this J., 1914, 
569.— T. F. B. 

Exphsh:es Oelalinised propellanl . Nobel’s 

Explosives Co., Ltd. Fr. Pats. 470,041 and 
470,042, March 2o, 1914. 

See Eng. Pats. 4940 and 4941 of 1913 ; this J., 
1914, 73,2. -T. F. B. 

.Vjfro derivatives of tohiej^e ; Process for mokinf/ 

complex liquid especially appUcahle to the 

mavufadure of explosives. A. E, Verge. Fr. 
Pat. 409,898, May 31. 1913. 

See Eng. Pat. 17,128 of lOld ; this J.. 1914. 890. 

— T. F. B. 

Pyroxylin solvent. U.S. Pat. 1.118.198. .Sec V. 


of acetylene ; the solvent Is then decanted or 
distilled and te.sted for acetylene with ammoniacal 
cuprous chloride, a flocculent ’red precipitate of 
cuprous carbide indicating water. Nearly all 
the corainon organic solvents arc suitable after 
careful desiccation ; the calcium carbide is first 
freed from occluded acetylene by evaporating 
to dryness once or twice with a little anhydrous 
solvent. Two or three minutes contact of the 
carbide with the substance and solvent are 
sufficient, and it ts preferable to employ a .solvent 
which dissolve.? the substance tested!^ Cuprous 
chloride solutions prepared as de.scribed by Ilosvay 
(this .T., 1899, 1158) are recommended. "The only 
substances winch interfere are the stronger acids 
and substances which react with cuprous salts, 
e.g.y hydrogen .sulphide. The method is specially 
useful for detecting water in volatile organic 
liquids and is sensitive to le.ss than 0-1 mgrm. 

— B. (j. P. 

Veteniiinalion of hydrogen in gas mixtures by 
means of colloidal palladhim. BiUTell and 
ObeifelJ. See n.\. 

Veterminaiion of the viscosity ofyas oils, liendpick- 
son. See Ha. 

Itapid deicrm'uuition of trater in crude pctrolewrti 
oil-fuel cnid similar suhsUinces. .Shrew’shury. 
See II.Y. 

7'.cst for toluene In benzol. See HI. 


XXIII.-ANALYTICAL PROCESSES. 


Determination of the degree of bleaching of cellulose. 
.Schwalbe. See V. 


Methyl red as an indicator. R. T. Thom.son. 
Analyst, 1914, 39, 518 — 519. 


Delcrmination of Prussian blue in cyanide mud. 
Anderson. See VlT. 


Methyl red gives a sharper end*point than methyl 
orange when the two indicator.? are tested in water 
with acid or alkali, and its sensitiveness, unlike 
that ol: methyl orange, is not greatly affected by 
the presence of neutral salts, such as sodium 
chloride or sulphate. When metiiyl red is used 
ifi the indicator in the titration of carbonates 
vilh acids, the solution mu.st be boiled after 
2 ac4i addition of the acid in order to expel free 
jarbon dioxide. In general, methyl red most 
dosely resembles litmus in its indications, but 
IS to be preferred to the latter owing to its more 
Qe<'i(led change in colour with alkalis and acids. 

— W. P. S. 

Copper; Volumetric determination of in its 

salts and many of its alloys. G. Zuccari. Annali 
Chun. AppL, 1914, S, 287—290. 

solution of the copper salt is titrated with a 
of sodium nitroprusside (46*866 grms. 
p 2Fe(CN)5NO,2HjO per utre : 1 c.c. =0-01 grm. 
the end point being ascertained by a spot 
fljter paper with ammonium sulphide 
muon. The resiJts are not affected, by the 
of free acids or salts of Fe'", Zn (unless 
?_^^Voncentration), Sn, Al, Ph, Mn, etc., and 
Beirut method may be applied directly to 
from copper alloys not con- 
)p 9^ cadmium : any ferrous iron must 

)f nitric acid. The concentration 

solution should not be higher than 2 — 3%. 

— A. S. 


Deierniinaiion of cuprous and cupric sulphides in 
mixtures of one another. Po.snjak. See \T1. 

Modificaiioiis of the reduction test for tungstic acid. 
Torossiau. See VlT. 

Standard specifications for methods of chemical 
analysis for plain carbon steels. See X. 

Standard methods for melallographlc tests of metals 
[iron and aieel]. See X. 

Standard specifications for [atul analysis of] spelter. 
See X. 

Detection of oak in. tannin e.rlracts and leathers. 
Rogers. See XV. 

Report of Committee on moellon analysis. Fausl. 
^S-ee XV. 

’ Strength of nitric acid, period of extraction, and 
ignition as affecting the gravimetric determination 
oj phosphoric acid iyi soils. Brauer. See XVI. 

Determination of res-his in hops. Schmidt and 
others. See XVIII. 

I ^Ae pyknometer spindle, a new instrument for 
alcoM deiermin^ion. Wiistenfeld and Foehr. 
! See XVIIL 




by the aceiylene- 
E. B. Weaver. J. 


teal for 
rcociion. 

^^er. Chem. Soc,. 1914, 86, 2462—2468. 

be tested is brought into con- . 
a calcium carbide in presence of a‘ solvent I 


IDeterminaiion of] sulphates in Hour, Thomson. 
See XIXa. 

Determination of oxygen in toaters in presence of 
nitrite, Elvove. See XIXb. 
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Blood charcoal as a 'purifying agent jor arsenic 
solutions [dipping haihs] previous io iiiraiion. 
(’hapin. See XTXb. 

Determination of saccharin and sodium saccharinede, 
Pazienti. See. XX. 


the unabsorbed gas is drawn back into 9 and 
measured. The diaphragm on again rising expelg 
the residual gas through the tube, 8, to a liquid 
^al (not shown) of such depth that the gas pressure 
is sufficient to displace also the spent reagent 
from the absorption chamber. — W. F. F. 


Detection of u'hite phosphorus in matches. Phelps. • 

See XXH. ! 

PATENTS!. I 

Pyrometer; Absorption . G. A. Alder and 

A. O. Cochrane, Middlesbrough, Yorks. Kng. ; 
Pat. 27,638, Dec. 1, 1913. ; 

The luminous rays from the liot body are focussed 
by a telescope separated into two parts b3* a box 
gontaining the light-absorbing element. This may 
consist of a u cdgc-shaped glass container filled 
With a solution of one or more aniline dyes, or of ■ 
a wedge of “ neutral ” glass. A compensating • 
wedge of plain glass eliminates refraction. The ; 
absorption wedge is moved by a rack and pinion 
until the light is just cut off, a quadrant diaphragm ; 
assisting in the determination of this point. The 
position of the wedge as indicated on a scale is 
a measure of the temperature of the hot bodv. ■ 

— W. F.F.* 

Pyrometer ; Optical . A. Burleigh, Sewick- 

ley, Pa. U.S. Pat. 3,119,571, Dec. 1, 1914. 
l^ate of appl.. Sept. 3, 1914. 

A STKiP of metal through which an electric current 
passes, is surrounded by a glass cylinder, and a 
shield is provided vithin the cylinder having an 
opening through which the central part of the ■ 
strip is exposed, and through which the heat tints 
produced on the strip can be seen. — W. F. F. i 

Gas analysis ; Apparatus Jor auiomaiic , II. J. 

Westover, New York. U.S. Pat. 1,111,815, 
Sept. 29, 1914. Date of appl., July 16, 1909. 

The apparatus (see fig.) is particularly adapted ^ 
for the determination of carbon dioxide in furnace , 
gases. The various parts are operated auto- 
matically by a sys- 
tem of levers and 
cams connected with 
the shafts, 1, and 
18, the latter being 
geared to the shaft, 

1, so that it turns 
once for every two 
turns of the latter. 

As the flexible dia- 
phragm, 10, descends, 
the gas is drawn 
from a storage vessel 
through the distri- 
buting header. 4, and 
rubber tube, 8, into 
the measuring cham’^ 
her, 9, any excess 
being expelled to the 
atmosphere through 
the tube, 10. The 
diaphragm, 16, then 
rises and when the 
liquid reaches the 
tube, 10, the gas-inlet 
tube is closed, and a 
measured quantity of 
the gas is trapped in 
the vessel, 9. Further 
rise of the diaphragm, 16, expels the gas into the i 
rea^gent chan.‘ber, 25, containing .some st-eel sponge ' 
to increase tlie effective surface of the absorbing i 
liquid. The diaphragm, 16, now descends and j 



Apparatus for indicating the presence and estimating 
the proportion of a gas [firedamp] admixed icUh 
air or other gases. Eng. Pat. 26,001. See II\. 

Process of photometry. Fr. l^at. 469,356. See XXI. 


“‘New Books. 

[The Roman niuiioraU in thick type refer to the aiuiilar 
classification of abstracts under “ Jonnial and Patent Litera- 
ture ” .'ind ill the “ List of Patent Applications.*’! 


Smith, R. H. : Boilers, economisers and 
superheaters ; their heating power and 
efflciency. Royal Svo, pp. 136. C. Lockwood, 
London. 1911. Net 7s. 6d. 

Wellg, (j. J. and Tayler, A. .T. W. : The Diesel 
or slow-combustion oil engine. 2nd cd., revised. 
Svo. pp. 320. Lockwood. 1914. Net 7s. Cd. 

IlA. Cooper-Key : A primer on the storage of 
petroleum spirit and carbide of calcium. 
Phil. Lippincott. c. 128 pp. 12mo. 1911. 

.$1 net. 

Gowland, W, ; The metallurgy of the non- 
ferrous metals. Phil. Lippincott. 206 pp. 
ill. pis. Svo. 1914. $5 net. 

Heat-treatment of steel : A comprehensive 
treatise on the hardening, tempering, annealing 
and case-hardening of various kinds of steel, 
together with chapters on heat-treating furnaces 
and on hardness testing. N.Y., Industrial Press, 
c. 10-1-278 p. Diagrams. Svo. 1914. $2.50. 

Wagner, P. H. : Cleaning of blast-furnace 
gases. 161 pp. ill, diagrs. (1 fold.). Svo. McCraw 
Hill, N.Y. 1914. .?2. 

XL Watts, 0. P. : Laboratory course in 
electrochemistry. 148 pp. ill. 16mo. 
McGraw Hill, N.Y. 1911. $1. 

YIYa Ernst, De W. : Text-book of milk hygiene. 

Royal Svo. Bailliere. London. 1911. 

Net 15s. 

Sherman, B.. C. : Pood products. 9-f594 pp. ill. 
Macmillan, N.Y. 1914. $2.25. 

XIXB Hubbard, C. L. : Heating and ventilating 
plants. 2nd ed. 300 pp. Svo. 
McGraw Hill, N.Y. 1014. $2.50. 

Price, G. M. : The modem factory ; safetv . 
sanitation and welfare. Svo. Chapman & Ilail. 
London. 1914. Net 17s. 

XXL y^amias, R. : La fofcografia a luce lampo. 

Oasalmonferrato. 16° fjg., p, viii, 1*^6, 
con 16 tav. 1914. Lire 2.50. 

yamias, R. : Teoria e pratica della coloritum 
delle fotografie ed ingrandimenti di ritratfco e 
paesaggio. Casalmonferrato, 16°. p. vii, 112. 
1914. Lii-e 2.50. 

XXIV FowlCg F. E., jr. comp. : Smithsoni.'ui 
phy.sical tables. 6th rev. ed. 

D,C. Smithsonian. Inst. 36+355 p, 0. 1913. 

$ 2 . 

MoorCi F. J. : Outlines of organic chemi.stry. 
2nd ed. Or. 8vo. Chapman & Hail, London. 
1914. Net. 5s. 6d. 


• ConipikHl by H. Cirevel and Co., 33, King Street, Covenc 
Garden, London, W.C., from whom all the works in the precediiu 
list oan be obtainetl. 





